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(54) PRINTER APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To elaborately inspect a 
printing result, and remove defective printed matters 
thereby to achieve correct and high-quality printing. 
SOLUTION: Input image data are stored in a printing 
image memory part 240. A printed paper 800 having an 
image printed by a printing part 200 is read by an image 
read part 400 and the read image is stored in an 
inspection image memory part 460. The image data 
stored in the printing image memory part 240 and the 
image data stored in the inspection image memory part 
460 are subjected to template matching at an inspecting 
part 500. If a difference is not smaller than a 
predetermined value, it is judged as a printing failure. 
The apparatus is stopped on the occurrence of the 
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printing failure, or a defective printing-marking part clearly indicates that it is a defective 
printed matter so as to prevent the defective printed matter from being processed together 
with a normal printed matter. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A printing means to be printer equipment which prints different data for every print media-ed 
at a high speed one by one, and to print an inputted image to print media-ed, Printer equipment which 
has an inspection means to collate an image sensor means to read an image on said printed print media- 
ed, an image for printing to said inputted print media, and an image read from on said print media-ed, 
and to inspect a condition of printing by said printing means. 

[Claim 2] It is printer equipment according to claim 1 which suspends said printing when, as for said 
inspection means, it judges whether a condition of said printing is suitable or unsuitable by said collating 
and is judged with said printing means having an unsuitable condition of printing with said inspection 
means. 

[Claim 3] Said inspection means is printer equipment according to claim 1 which has further the 2nd 
printing means which prints further printing which cancels the printing concerned substantially to the 
print media-ed concerned when it judges whether a condition of said printing is suitable or unsuitable by 
said collating and is judged with a condition of printing being unsuitable by said inspection means. 
[Claim 4] Said 2nd printing means is printer equipment according to claim 3 which prints a 
predetermined image in piles and deletes said print item substantially on a predetermined item currently 
printed by the print media-ed concerned. 

[Claim 5] Said 2nd printing means is printer equipment according to claim 3 or 4 which prints a 
predetermined mark which shows a purport that printing of the print media-ed concerned is invalid to a 
position of the print media-ed concerned. 

[Claim 6] claims 1-5 which said inspection means uses as criteria data the bit map data in which the 
printing image concerned inputted into said printing means is shown, carry out template matching of the 
bit map data of an image read by said image sensor means to said criteria data, detect those differences, 
and judge that the condition of said printing is suitable or unsuitable based on the amount of this 
difference ~ either - the printer equipment of a publication. 

[Claim 7] Said inspection means is printer equipment according to claim 6 which compresses 
respectively bit map data in which the printing image concerned inputted into said printing means is 
shown, and bit map data of an image read by said image sensor means, performs said matching using 
this compressed bit map data, detects those differences, and judges that the condition of said printing is 
suitable or unsuitable based on the amount of this difference. 

[Claim 8] claims 1-7 which said printing means has an ink jet arm head, and print to said print media-ed 
with an ink jet method - either - printer equipment of a publication. 

[Claim 9] claims 1-8 which read an image on print media-ed to which said printing which said image 
sensor means has a time delay integral mold (TDI) CCD sensor, and is conveyed by high speed by this 
sensor was performed — either — printer equipment of a publication. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the printer equipment which 
prints data which is different on data medium, such as a print sheet, respectively, for example at a high 
speed one by one. 
[0002] 

[Description of the Prior Art] The method of printing the data of arbitration on data medium of a 
decimal fraction comparatively with a low speed etc. is well learned by' the method of recording the 
same information on a high speed on a lot of data medium with a printing machine, using a lithographic 
plate as a method of recording predetermined information possible [ recognition ] visually on data 
medium, such as paper, a printer which is used as a terminal unit of a computer. However, there is also a 
request of wanting to print data strange good, i.e., the data which differs from each other at a time in one 
sheet, in large quantities at a high speed again, and the high-speed printer equipment for it is also put in 
practical use. 

[0003] Such printer equipment that carries out high-speed printing of the variable data consists of a 
conveyance means to convey print media at a high speed, a printing means to record an image at a high 
speed on the form conveyed by the conveyance means, a control means that controls them appropriately 
so that the print data by which a sequential input is carried out are appropriately printed on a form. And 
the method of printing with an ink jet method etc. is applied to the printing means by for example, the 
ink jet arm head. As such high speed printer equipment that prints with an ink jet method, if it is the 
print sheet of per second 5m and A4 size, for example, the equipment which prints at the speed of per 
second 15 or more sheets is also put in practical use. 

[0004] Moreover, as a candidate for application of such high speed printer equipment, for example like a 
stock certificate, various gold notes, or a lot of bills to many customers, the amount of printings is 
extensive and there is printing of the document which must print a number which is different in each, 
and the contents, in case such an important document is printed, when it is necessary to prevent defects, 
such as duplication of the contents of printing, and lack, completely — low [, such as defect printing of 
skip fellow blurring etc., line breadth, and variation of a shade, ] « quality printing is not allowed, either 
but printing exact data in high quality is called for. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in such high speed printer equipment, when poor 
printing occurs, if it is overdue that an operator notices the condition, a huge quantity of defect printed 
matter will be created, a printing resource becomes useless, also in time, loss huge also in costs is 
caused, and the problem that printing cost goes up arises. Therefore, when defect printing is likely to 
carry out extensive generating, a moment also detects it quickly and has a request that you want to 
suspend equipment. On the other hand, if such large-scale printer equipment is stopped once, by the time 
it makes printing start again, various rehabilitation works and tuning must be performed, and it will 
become a serious loss in time, and the problem that printing effectiveness falls will be produced. 
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Therefore, if some printings are poor, as the defect printed matter can be removed, there is also a request 
of wanting to perform printing continuously. 

[0006] Furthermore, in printing an important document which was mentioned above in such printer 
equipment, it is necessary to except poor printing completely, therefore there is a request of wanting to 
inspect each printed matter. However, naturally it is impossible to inspect visually the printed matter 
printed at the speed of per second ten or more sheets in the real time, and though each printed matter is 
inspected after being printed, it is next to impossible that huge time amount is needed with a huge 
operator, and human being inspects the printed printed matter by viewing serially. Therefore, inspection 
of printed matter cannot fully be conducted but there is a problem that a possibility of shipping faulty 
printed matter cannot be removed. Anyway, in such printer equipment, to enable it to specify defect 
printed matter is strongly demanded at the same time it checks a printing condition and detects poor 
printing. 

[0007] Therefore, the purpose of this invention is to offer printer equipment with the high reliability 
which a minute inspection of a printing result is possible about each printed matter, eliminates faulty 
printed matter by this, and can perform exact and quality printing. 
[0008] 

[Means for Solving the Problem] An image printed by space etc. in order to solve said technical problem 
was read by sensor, and an image of origin inputted into printer equipment for an image which read, and 
its printing is matched, and it enabled it to inspect whether an image printed by an image which read, 
i.e., space etc., is appropriate. 

[0009] Printer equipment of this invention Therefore, a printing means and an image sensor means, 
Have an inspection means and an inputted image is printed to print media-ed, such as paper, with said 
printing means. It reads with said image sensor means immediately after printing an image by which the 
printing lifter was printed, the read image is collated with the original image in said inspection means, 
and a condition of printings, such as correction of the contents of printing and propriety of a quality of 
printed character, is inspected. 

[0010] Specifically, printing is suspended, when, as for said inspection means, it judges whether a 
printing condition is suitable for printer equipment of this invention by said collating, or it is unsuitable 
and is judged with said printing means having an unsuitable printing condition. If unsuitable printing is 
discovered, timing of this printing halt will be set up on condition that arbitration, when to some extent 
unsuitable printing continues or it is accumulated, immediately after. 

[001 1] Moreover, specifically, printer equipment of this invention has the 2nd printing means further, 
and when, as for said inspection means, it judges whether a printing condition is suitable or unsuitable 
by said collating and is judged with the 2nd printing means having an unsuitable printing condition, 
predetermined printing which makes the first printing an invalid substantially is performed to the printed 
matter, predetermined printing which makes the first printing an invalid substantially - for example, it is 
printing prints a pattern of arbitration in piles on an important item currently printed by print media-ed 
which does not make semantics [ the printed matter ] if the item is not printed appropriately, and it 
becomes impossible to make it not identify the item. Moreover, it is that that the printed matter is faulty 
transmits for example, prints a mark, a bar code, an alphabetic character, a mark, etc. to human being 
dealing with other test equipment and its printed matter. 

[0012] Moreover, suitably, using the original printing image data and bit map data of an image data read 
by image sensor means, said inspection means carries out template matching of them by bit level or 
predetermined two or more bit levels which were compressed, detects those differences, and judges 
whether a condition of printing is suitable or unsuitable based on an amount of the difference. 
Specifically, said printing means has an ink jet arm head, and prints to print media-ed with an ink jet 
method, and said image sensor means has a time delay integral mold (TDI) CCD sensor, and an image 
on print media-ed conveyed by high speed by the TDI-CCD sensor is read. 
[0013] 

[Embodiment of the Invention] 

The gestalt of operation of the 1st of the printer equipment of gestalt this invention of the 1st operation 
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is explained with reference to drawing 1 - drawing 13 . The printer equipment of the gestalt of the 1st 
operation is a large-scale printing system which prints the print data inputted from a host computer at a 
high speed using two or more ink jet arm heads, inspects the result printed especially and enables it to 
detect the contents of printing, and the defect of a quality of printed character. 
[0014] First, based on drawing 1 and drawing 2 , the 1st configuration of each part of the printer 
equipment of the gestalt of operation is explained. Drawing 1 is the block diagram showing the 1st 
configuration of the printer equipment 100 of the gestalt of operation. Printer equipment 100 has the 
form conveyance section 110, the printing section 200, the head mechanical component 230, the printing 
image storage section 240, the interface section 250, the test pattern generation section 300, the image 
reading section 400, the inspection image storage section 460, a monitor 470, the Banking Inspection 
Department 500, a control section 600, a control unit 610, and a heater 620. 
[0015] Drawin g 2 is the outline external view of printer equipment 100. A print sheet is actually 
conveyed, printing is performed and printer equipment 100 consists of a main part 700 with which a 
printing result is inspected, a control unit 710 held in another case in the main part 700, and an actuation 
unit 725 similarly held in another case. In drawing 2 , drawing in which the side elevation of a main part 
700 and (B) show the plan of a main part 700, and (C) shows a control unit 710, and (D) of (A) are 
drawings showing the actuation unit 725. 

[0016] The form conveyance section 1 10 is carriage which carries out sequential conveyance of the print 
sheet which is print media-ed. As shown in drawing 2 (A), the form conveyance section 110 From a 
hopper, one by one a cut sheet The inside of the hopper unit 1 10-1 to send out, the printing section form 
conveyance unit 110-2 which conveys a print sheet for the bottom of print head 220-1 - 220-4, the 
Banking Inspection Department form conveyance unit 110-3 which conveys a print sheet for the bottom 
of CCD camera 440-1 - 440-4, and a heater 620 It is connected in one and constituted, and thereby, the 
heater section form conveyance unit 110-4 to convey and the stacker unit which accumulates the print 
sheet to which paper was delivered and which is not illustrated are stabilized a high speed and at the rate 
of predetermined in a print sheet, and conveys the inside of a main part 700. 
[0017] The form conveyance section 110 consists of the roller which sends a print sheet, a guide, a 
sensor which detects the location of a print sheet, an encoder which detects a form bearer rate from the 
rotational speed of a roller, and conveyance and halt of a print sheet, speed regulation, etc. are 
performed based on the control signal inputted from a control section 600. Moreover, the pulse from an 
encoder 1 1 1 prepared in the paper feed roller near [ as shown in drawing 2 (B) ] the head of the printing 
section form conveyance unit 110-2 is outputted to the printing section 200 as a signal which generates 
the timing at the time of printing. In addition, the form conveyance section 1 10 of the gestalt of this 
operation conveys a print sheet with 3 m/s degree. 

[0018] The printing section 200 prints the image data memorized by the printing image storage section 
240 to a print sheet based on the control signal inputted from a control section 600. The printing section 
200 is explained to details with reference to drawing 3 - drawing 6 . Drawing 3 is the block diagram 
showing the configuration of the printing section 200. Drawing in which drawing 4 (A) shows 
arrangement of the arm head 220-1 to 220-4 of the printing section 200, and drawing 4 (B) are drawings 
showing arrangement of the camera 440-1 to 440-4 of the image reading section 400 mentioned later. 
The printing section 200 has the four printing sections 200-1 to 200-4. A control signal is inputted into 
each printing section 200-i (i=l-4) from a control section 600, and the image data memorized by the 
printing image storage section 240 is read into it. Moreover, the signal from the encoder 1 1 1 of the form 
conveyance section 110 mentioned above is inputted common to all the printing sections 200-1 to 200-4. 

[0019] Each printing section 200-i (i= 1 -4) has printing control-section 210-i and head 220-i. The 
printing control section 210 controls the timing of the arm head 220 to the print sheet conveyed of 
operation, and the ink dropping speed in an arm head 220 mentioned later based on the control signal 
inputted from a control section 600, and the signal inputted from the encoder 1 1 1 of the form 
conveyance section 1 10. an arm head 220 - each dot density - 240dpi - print width Wh It is the ink jet 
arm head which is 4 inches, and sequential record of the image data which carried out reading 
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appearance from the printing image storage section 240 is carried out according to the control from the 
printing control section 210. It is arranged so that the printing dot of each arm head may continue in the 
gestalt of this operation, as four arm heads 220-1 to 220-4 show drawing 4 (A), and it is the print width 
Wp of 16 inches (4 inches x four pieces) as a whole. It can print now to a print sheet. 
[0020] Furthermore, the printing method of an arm head 220 is explained with reference to drawing 5 . 
Drawing 5 is drawing explaining the structure and the principle of operation of an arm head 220. In an 
arm head 220, from the nozzle 222 corresponding to each dot in the ink 224 in the ink bottle 221, it is 
100kHz in period, namely, per second 100,000 drops are dropped. When the location concerned of the 
print sheet 800 which is having the bottom of a nozzle 222 conveyed to each of that ink 224 is a location 
which should be printed by black, the ink 224 is dropped on a print sheet 800 as it is, and makes the 
location of a print sheet 800 black. Moreover, when it is the location of a null where the location should 
be printed and out of which it does not come, electric field are impressed with the electric-field 
impression means which is not illustrated, and ink 224 is drawn near to a catcher 223 side. 
Consequently, the ink 224 is collected in a catcher 223, and is not dropped on a print sheet 800. 
[0021] By such method, as shown in drawing 6 , the arm head 220 prints suitably the dot whose dot 
pitch is about 0.1mm and whose dot size is the diameter of about 0.1mm, and prints a desired image. In 
addition, in an arm head 220, it is also possible for two or more ink 224 to be dropped at the same 
location, and, thereby, printer equipment 100 expresses false gradation. Moreover, in the gestalt of this 
operation, 240dpi / 4 inch ink jet arm head by the SAITEKKUSU digital printing company are used as 
an ink jet arm head. 

[0022] The head mechanical component 230 is a means which tunes finely the location of the arm head 
220 of the printing section 200 mentioned above. Since the printed matter of one sheet is printed using 
four arm heads 220-1 to 220-4, the location of the dot which will be printed if these locations shift also 
shifts, and it becomes impossible to print appropriately in the gestalt of this operation. Therefore, it is 
necessary to adjust the location of the head mechanical component 230 in the resolution of printer 
equipment 100, and the precision of this level, and the head mechanical component 230 performs the 
positioning. 

[0023] Therefore, the head mechanical component 230 consists of four head mechanical components 
230-1 to 230-4 corresponding to four arm heads 220-1 to 220-4. Each head mechanical-component 230-i 
(i=l-4) consists of a step motor to which the location of an arm head 220-1 to 220-4 is moved, a limit 
switch which limits the successive range, is in the successive range set up beforehand, and performs 
positioning of an arm head 220-1 to 220-4 based on the control signal inputted from a control section 
600. 

[0024] In addition, in a control section 600, the signal of positioning of each head 220-i (i=l-4) is 
generated based on the result of inspection of the printing result in the Banking Inspection Department 
500 which mentions later. Moreover, adjustment of an arm head 220 is performed about both directions 
of vertical scanning (the direction of Y in drawing 4 ) equal to the main scanning direction (the direction 
of X in drawing 4 ) which is the direction of a print head, and the conveyance direction of a print sheet. 
However, about adjustment of the direction of Y, by doubling the alignment of this arm head 220, and 
adjustment of the printing timing which can be set head 220, and performing them, it is adjusted so that 
suitable printing can finally be performed. 

[0025] The printing image storage section 240 is memory which memorizes the image data printed by 
the printing section 200 on a print sheet 800, and the dual port RAM is used in the gestalt of this 
operation. The image data transmitted from the host computer through the interface section 250 or the 
image data generated in the test pattern generation section 300 is memorized in bit map format by the 
printing image storage section 240. 

[0026] The interface section 250 is an interface which transmits the image data transmitted from the host 
computer which is not illustrated to the printing image storage section 240, and is the serial interface of 
dedication in the gestalt of this operation. A printing image data is transmitted to a high speed by this 
interface section 250 according to a print speed. 

[0027] Each part of printer equipment 100 operates normally, and the test pattern generation section 300 
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generates the test pattern for confirming whether it can print appropriately. In the gestalt of this 
operation, the image data used for the check is beforehand memorized by ROM in the test pattern 
generation section 300, and based on the control signal inputted from a control section 600, the image 
data is read, it develops to a bitmapped image, and it is outputted to the printing image storage section 
240. In addition, when printer equipment 100 is started, before a control section 600 performs a series of 
printings, it makes the test pattern generation section 300 generate a test pattern, performs test printing, 
and checks the printing condition of printer equipment 100. 

[0028] In the gestalt of this operation, three test patterns of the 3rd test pattern for evaluating the 1st test 
pattern for positioning of four arm heads 220-1 to 220-4, the 2nd test pattern for evaluating the condition 
of a print head, and the printed alphabetic character quality as a test pattern are used. A part of 1st test 
pattern for positioning of head 220-i (i=l-4) is shown in drawing 7 . Drawing in which drawing 7 (A) 
shows a part of the test pattern, and (B) are drawings which expanded the field C of (A). 
[0029] If it confirms whether print a pattern which has the gap of 1 dot between two head 220-i as 
shown in drawin g 7 , and - i-2201 (i=l-3), and the gap d has come on the printed image in the gap for 1 
dot, a gap of the location of the direction of X between the two arm head (main scanning direction) can 
be detected, and amendment will also become possible. Moreover, by confirming whether the pattern 
printed in the direction of X as shown in the test patterns El and E2 of drawing 7 (B) is printed on the 
same train, a gap of the printing location of the direction of two pieces, head 220-i and the direction (the 
direction of vertical scanning) of Y of 220-i- 1, can be detected, and amendment also becomes possible. 
[0030] Moreover, the 2nd test pattern for inspecting the condition of a print head is shown in drawing 8 . 
The 2nd test pattern shown in drawing 8 consists of three test patterns F, G, and H. A test pattern F is the 
pattern which drew the straight line in the direction of X for the 1 dot of every directions of Y, i.e., the 
pattern which made all the dots of each arm head black or white by turns, and printed them. A test 
pattern G is a pattern which printed black or white by turns for the 1 dot of every directions of X, and 
drew the straight line in the direction of Y. A test pattern H is a pattern which reversed the black or 
white of each dot of a test pattern G. 

[0031] If such 2nd test pattern is used, the function of an arm head 220 can be inspected for every dot, 
for example. For example, if there is plugging of a nozzle, leakage of ink, or interference with other 
dots, it is detectable immediately. 

[0032] Although the 3rd test pattern does not illustrate, it is a test pattern by which many various 
alphabetic characters are arranged. The quality of printed character of a significant alphabetic character 
and graphic form is checked using this 3rd test pattern. Specifically, the lack of uniformity of an 
alphabetic character, alphabetic character thin **, alphabetic character ****,a printing-position 
difference, a white omission, a pinhole, a character skew, dirt, a concentration difference, the chip of an 
alphabetic character, etc. are checked. 

[0033] In order to check the contents of printing, and a quality of printed character, the image reading 
section 400 reads the image printed by the printing section 200 on the print sheet, and outputs it to the 
inspection image storage section 460 as a bit map image data. The image reading section 400 is 
explained to details with reference to drawing 9 - drawing 12 . Drawing 9 is the block diagram showing 
the configuration of the image reading section 400. The image reading section 400 consists of the four 
image reading sections 400-1 to 400-4. A control signal is inputted into each image reading section 400- 
i (i=l-4) from a control section 600. Moreover, from each image reading section 400-i, the read image 
data is outputted to the inspection image storage section 460. 

[0034] Each image reading section 400-i (i=l-4) has edge detection sensor 410-i, encoder section 420-i, 
optical exposure section 430-i, CCD camera 440-i, and control-section 450-i. The edge detection sensor 
410 is formed near CCD camera 440 of each image reading section 400, and detects the edge of the print 
sheet 800 with which printing by the printing section 200 was completed, and has been conveyed. If an 
edge is detected, a signal to that effect will be outputted to a control section 450. 
[0035] Similarly the encoder section 420 is formed near CCD camera 440 of the image reading section 
400, and detects the bearer rate of the print sheet 800 detected by the edge detection sensor 410. The 
configuration of the encoder section 420 is explained with reference to drawing 10 . The encoder section 
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420 has an encoder 421, a counter 422, and the speed calculation section 423. An encoder 421 rotates in 
one with the print sheet conveyance roller of the form conveyance section 110, and outputs the 
predetermined pulse corresponding to angle of rotation. Counting of the pulse is carried out with a 
counter 422, and the bearer rate of a print sheet 800 is computed based on said enumerated data within 
predetermined time amount in the speed calculation section 423. 

[0036] The optical exposure section 430 is a means to give the suitable quantity of light to the field on 
the print sheet which incorporates an image with CCD camera 440 mentioned later. In the gestalt of this 
operation, the light of the halogen lamp formed in the case is guided by the fiber cable, and is irradiated 
in the image pick-up range of CCD camera 440. In case an image is incorporated in CCD camera 440, if 
the bearer rate of a print sheet 800 becomes quick, the required quantity of light will also become large. 
That is, the bearer rate of a print sheet 800 and the required quantity of light serve as proportionality 
mostly. Therefore, the quantity of light irradiated in the optical exposure section 430 is controlled based 
on the bearer rate of the print sheet detected in the encoder 421. 

[0037] CCD camera 440 reads the printed image and outputs it to the inspection image storage section 
460. The configuration of the CCD camera 440 is explained with reference to drawing 1 1 and drawin g 
12 . Drawing 1 1 is the block diagram showing the configuration of CCD camera 440 and the inspection 
image storage section 460, and drawing 12 is drawing which explains actuation of a line sensor 441 
further. CCD camera 440 has a line sensor 441, the output amplifier 442, A/D converter 443, a shift 
register 444, the Rhine memory 445, and the bus switcher 446. 

[0038] A line sensor 441 is TDI-CCD (charge coupled device) which resolution is 16 dots/mm and has 
96 steps of TDI (time delay integral) number of stageses to 2048 elements and a perpendicular direction 
horizontally. It is a sensor. Therefore, the reading width of face Wc by one line sensor 441 is set to 
128mm. In the gestalt of this operation, a part of the reading range was overlapped, and four line sensors 
441-1 to 441-4 are arranged, as shown in drawing 4 (B), and it is the print width Wp of an arm head 220 
as a whole. All ranges can be read now. Moreover, a 15MHz clock is impressed to the TDI-CCD sensor 
441. Therefore, one-line scan time amount is set to about 17 microseconds. 

[0039] The TDI-CCD sensor 441 is explained with reference to drawing 12 . Image formation of the 
optical image detected with the element (ROW1) of eye the 1st train in the TDI-CCD sensor 441 is 
carried out to the front face of an array, and the charge generated by the photon is brought together in a 
POTEINSHARU well between the storage times corresponding to the scan of one line. And the charge 
is shifted to the following train (ROW2) in perpendicular with a vertical (the direction of a TDI stage) 
clock. If the same image as a front is carrying out image formation, the charge generated by ROW2 will 
be added to a charge from a front train, and it will mean sensitivity or the exposure time doubling in the 
following train. 

[0040] Therefore, if a vertical clock and a vertical TDI direction of transfer are synchronized with a 
motion of an image, it will integrate only with a TDI number of stages. In the TDI-CCD sensor 441 of 
the gestalt of this operation, since a TDI number of stages is 96 steps, it integrates with the detected 
image 96 times. Finally the data with which it integrated is serially outputted from the horizontal shift 
register of the TDI-CCD sensor 441. Moreover, the TDI-CCD sensor 441 has the horizontal resolution 
of 2048 bits, and they are outputted from eight taps. Therefore, 256-bit data is outputted from one tap. 
[0041] Sequential amplification is carried out with the output amplifier 442-1 to 442-8, and the AD 
translation of the data outputted from each tap of the TDI-CCD sensor 441 is carried out with AID 
converter 443-1 to 443-8, and it is inputted into a shift register 444-1 to 444-8. Furthermore, the data for 
256 bits is stored in the Rhine memory 445-1 to 445-8, and eight Rhine memory 445-1 to 445-8 is 
chosen by the bus switcher 446 one by one, and is inputted into the page memory 460-1 for every data 
of each Rhine. 

[0042] A control section 450 is a control means which controls each part of the image reading section 
400. In a control section 450, control of the quantity of light of the optical exposure section 430 and 
image reading to CCD camera 440 are controlled based on the control signal from a control section 600, 
and the information on the edge detection by the edge detection sensor 410 which was mentioned above 
and the information on the print sheet bearer rate by the encoder section 420. 
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[0043] The inspection image storage section 460 is a storage means to memorize the image data read in 
the image reading section 400. In the gestalt of this operation, the page memory 460 consists of four 
page memory 460-1 to 460-4 corresponding to four CCD cameras 440-1 to 440-4 as shown in drawing 
LL . 

[0044] A monitor 470 is a display which displays the image data read with four CCD cameras 440-1 to 
440-4 as it is, and consists of four monitors 470-1 to 470-4 corresponding to four CCD cameras 440-1 to 
440-4. This monitor 470 is laid on a control unit 710, as shown in drawing 2 , and at the time, it is 
usually used that an operator does rough status tracking visually in order to check a printing result at the 
time of assistance and abnormalities. 

[0045] The Banking Inspection Department 500 does comparison collating of the printing image 
memorized by the printing image storage section 240 and the inspection image read from the printed 
matter memorized by the inspection image storage section 460, and judges whether a printing condition 
is suitable, and the judgment result is outputted to a control section 600. The Banking Inspection 
Department 500 is realized in the gestalt of this operation by data-processing means to have the usual 
microprocessor. Hereafter, actuation of the Banking Inspection Department 500 is explained with 
reference to the flow chart of drawing 13 . 

[0046] First, if inspection is started (step SO), it is read with four CCD cameras 440-1 to 440-4, and each 
image data stored in four page memory 460-1 to 460-4 will be mapped in one frame, and it will enable it 
to deal with it as an image data of one sheet (step SI). Next, the pixel of criteria common to the read 
image data and the printing image data currently recorded on the printing image storage section 240 is 
determined, and it enables it to take correspondence of a pixel among both images (step S2). For 
example, on the basis of the pixel of the surface to which edge detection of the read image data was 
carried out, correspondence of both image datas is taken, or the center-of-gravity point of both black 
pixel is detected, and it processes determining the pixel which corresponds on the basis of the point etc. 
[0047] Next, using a specific test pattern as shown in drawing 7 , when this inspection is inspection 
which is going to inspect specific actuation and function of printer equipment 100, from the read image 
data which is memorized by (step S3) inspection image storage section 460, it searchs the test pattern 
concerned and checks the printing condition of that pattern (step S4). And when the printing condition is 
suitable, (step S5), and actuation and a functional test concerned output that it was good (step SI 2), and 
end inspection (step S14). Moreover, in step S5, when the printing condition is unsuitable, it outputs that 
a problem is in actuation and the function concerned (step SI 3). Inspection is ended (step SI 4). 
[0048] A setup of whether to match in a original image whether when this inspection is inspection of the 
printing result under usual printing actuation etc. and it is inspection which performs overall matching of 
a printing image in step S3, it matches in the compressed image investigates (step S6), and when it is the 
mode which matches by the compressed image, it compresses at step S7. This compression divides an 
image into the pixel of 2x2 or 3x3, when the sum total pixel value of each element is beyond a 
predetermined value, it performs processing which sets a pixel to 1, and it compresses a original image 
into 1/4 or 1/9. Next, it matches. Matching carries out the sequential comparison of the pixel of the read 
image data and the original printing image data (step S8), and accumulates the number of the pixels used 
as an inequality (step S9). In addition, this matching is performed instantaneous about two or more 
pixels. For example, by binary data, IME data will match with coincidence about 32 pixels, if said 
microprocessor is 32-bit CPU. 

[0049] And when the accumulated number of inequality pixels becomes larger than the threshold THL 
defined beforehand, the image data read in (step S10) and printed matter differs from the original 
printing image data, namely, judges with what has a problem in the contents of printing, or a quality of 
printed character. And a printing result outputs the signal of a poor purport (step SI 3), and ends 
inspection (step S14). If the accumulated number of inequality pixels finishes matching about all the 
pixels of the field (step S10) and for matching in the condition of not exceeding a threshold THL (step 
SI 1), a printing result will output the signal of a normal purport (step SI 2), and it will end inspection 
(stepS 14). 

[0050] By such actuation, the Banking Inspection Department 500 compares the image data memorized 
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by the printing image storage section 240 and the inspection image storage section 460. An inspection 
result is outputted to a control section 600. 

[0051] A control section 600 is a control section for controlling each part which constitutes printer 
equipment 100, and carrying out desired actuation. Printing conditions and a control condition are 
inputted into a control section 600 from the host computer of a high order through Ethernet I/F in a 
control section 600. A control section 600 is controlled to set up operating conditions, such as the form 
conveyance section 110, the printing section 200, the image reading section 400, and the heater 620 
mentioned later, and to be able to perform appropriately synchronously conveyance of a print sheet and 
reading of the image to the print sheet printed and printed based on the input data. 
[0052] Moreover, a control section 600 inspects actuation of printer equipment 100 with directions of an 
operator automatically in advance of a series of printings. Based on the inspection result, the head 
mechanical component 230 is controlled to amend the location of the arm head 220 of the printing 
section 200 depending on the case. Furthermore, a control section 600 is [ printing ] under activity, and 
when the signal which shows poor printing from the Banking Inspection Department 500 is inputted, it 
controls the form conveyance section 1 10, the printing section 200, etc. to stop printing immediately. 
[0053] A control unit 610 is an operating station for telling an operator about the data which performs 
comparatively easy actuation of a working condition, a setup of a printing parameter, etc., or is notified 
from printer equipment 100 to printer equipment 100. In the gestalt of this operation, it connects by the 
RS-232C interface and the general-purpose personal computer is used. The log file of the inspection 
result of a printing condition etc. is outputted to a control unit 610. 

[0054] A heater 620 is Blois of the warm air for being prepared in the last stage of the main part 700 of 
printer equipment 100, and drying the ink on the printed print sheet 800. 

[0055] Next, actuation of printer equipment 100 is explained. First, before performing a series of 
printings, a printing condition, a quality of printed character, etc. of printer equipment 100 are inspected 
with directions of the operator from a control unit 610. Based on actuation of an operator, a control 
section 600 directs generation of a test pattern in the test pattern generation section 300. The test pattern 
generation section 300 generates the 1st test pattern which contains a test pattern as shown in drawing 7 
first, and outputs it to the printing image storage section 240. The printing section 200 reads this test 
pattern from the printing image storage section 240, and prints it on a print sheet 800. 
[0056] The test pattern printed by the print sheet 800 is read from the image reading section 400, and is 
memorized by the inspection image storage section 460. And in the Banking Inspection Department 
500, the pattern is checked, inspection with the exact location of whether printing is appropriate and an 
arm head 220 is conducted, and an inspection result is outputted to a control section 600. When an 
inspection result is unsuitable, a control section 600 controls the head mechanical component 230 based 
on the data inputted from the Banking Inspection Department 500 to amend the location of an arm head 
220 in a suitable location. 

[0057] Then, a control section 600 directs the generation of the 2nd test pattern shown in drawing 8 in 
the test pattern generation section 300. Thereby, the test pattern generation section 300 generates the 2nd 
test pattern which mainly inspects the condition of a print head, and outputs it to the printing image 
storage section 240. Like the time of the 1st test pattern, this test pattern is printed by the printing 
section 200 on a print sheet 800, and that printed image is read by the image reading section 400, and it 
is memorized by the inspection image storage section 460. In the Banking Inspection Department 500, 
shortly, template matching of the image data memorized by the inspection image storage section 460 is 
carried out by using as criteria data the data memorized by the printing image storage section 240, and 
the number of inequality pixels of both images is investigated. 

[0058] When there are more inequality pixels than the predetermined threshold THL, a quality of printed 
character judges below with criteria, and outputs a signal to that effect and the accompanying data of an 
inspection result to a control section 600. A control section 600 outputs the result to a control unit 610, 
and tells that the condition of a print head is not suitable for an operator. When the number of inequality 
pixels is below the predetermined threshold THL, the Banking Inspection Department 500 judges with 
the condition of a print head being normal, and outputs a signal to that effect to a control section 600. A 
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control section 600 tells an operator about the condition through a control unit 610. 
[0059] By the still more nearly same inspection method, a quality of printed character is inspected using 
the 3rd test pattern mentioned above. An operator is notified of this inspection result as well as the time 
of inspection by the 2nd test pattern. 

[0060] An operator moves to printing of acting before the audience, after checking that printer 
equipment 100 operates normally by this test result. First, the contents of printing, printing conditions, 
etc. are set up through a control unit 610 or the host computer of a high order. Thereby, the control 
section 600 of printer equipment 100 sets up operation conditions, such as the form conveyance section 
110, the printing section 200, the image reading section 400, and a heater 620. If a setup of conditions 
etc. is completed and printing of acting before the audience is started, the bit map image data which 
carries out sequential printing through the interface section 250 will be inputted into printer equipment 
100, and sequential storage will be carried out at the printing image storage section 240. And the 
printing section 200 reads the image data memorized by the printing image storage section 240, and it is 
printed to a print sheet 800. 

[0061] The image printed by the print sheet 800 is read by the image reading section 400, and is 
memorized by the inspection image storage section 460. The image data memorized by the inspection 
image storage section 460 is serially outputted to a monitor 470. And in the original image data and the 
Banking Inspection Department 500 which are memorized by the printing image storage section 240, 
comparison collating of the image data memorized by the inspection image storage section 460 is 
carried out, and it is judged whether both images are in agreement. Among both images, when there is a 
different pixel more than a predetermined number, both images are not in agreement, i.e., it judges that a 
printing condition is not suitable for a certain reason, and a signal to that effect is inputted into a control 
section 600. And based on the signal, a control section 600 orders the form conveyance section 110 and 
the printing section 200 to perform the termination of processing, and stops printing immediately. 
[0062] Thus, the printer equipment 100 of the gestalt of this operation can be printed at a high speed 
with the speed of about per second 3m, conducting inspection of the contents of printing, and a printing 
condition. Thereby, troubles, such as duplication of the contents of printing and lack, can be avoided 
nearly completely, and an important document can also be printed with high reliability. Moreover, since 
printing processing can be immediately stopped when poor printing occurs, faulty printed matter can be 
pressed down to the minimum. Furthermore, since inspection of the contents of printing and a quality of 
printed character can be performed synthetically, the dirt by the conveyance condition of not only the 
own defect of the print head but a print sheet and the defect of the gap adjustment between a print sheet 
and the print head etc. can print in high quality more. 

[0063] In addition, the gestalt of the 1st operation is not restricted to what was mentioned above, and 
various alterations are possible for it. For example, print media-ed may not be restricted to a cut sheet as 
shown in the gestalt of this operation, and a continuous-form paper is sufficient as it, and it may be print 
media-ed of materials other than paper. In that case, the form conveyance section 110 may be made the 
configuration of arbitration according to the print media-ed. Moreover, as long as it is the case where a 
continuous-form paper is used, you may make it a configuration which prepares the cutting section 
which cuts a continuous-form paper in the latter part of the heater 620 of a main part 700. 
[0064] Moreover, in the gestalt of this operation, the inspection result of the Banking Inspection 
Department 500 was once inputted into the control section 600, and processing of a termination of 
printing actuation etc. was performed in the form conveyance section 1 10 or the printing section 200 
based on the control signal from a control section 600. However, by having transmitted the signal 
through the control section 600, when processing was concentrating on the control section 600, time lag 
occurs, and also when equipment cannot be suspended immediately, it thinks. In such a case, when the 
defect of printing is detected by the related configuration sections, such as the form conveyance section 
110 and an arm head 220, from the Banking Inspection Department 500, you may make it send out the 
signal which stops direct processing. 

[0065] moreover, the inspection processing performed in advance of printing in the gestalt of this 
operation — setting — the 1- he is trying to inspect the cementation condition of an each print head, the 
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condition of a print head, and the printed quality of an alphabetic character using the 3rd three test 
pattern However, a test pattern is not restricted to such a test pattern, and may use the test pattern of 
arbitration. Moreover, the pattern which can conduct all inspection mentioned above on one test pattern 
is printed, and it may be made to inspect by one printing of a test pattern. 

[0066] Moreover, the inspection method of the Banking Inspection Department 500 which explained 
using the flow chart shown in drawing 13 is not restricted to this procedure, either. It is also possible to 
conduct these inspection by the same method the method of limiting and matching an inspection range, 
for example in step S3, especially, although it is made to process by distinguishing the case where it 
mainly inspects by matching, and inspection with the necessity of analyzing a printing condition finely. 
You may make it such an inspection method. 

[0067] Moreover, the threshold THL of the number of inequality pixels may also be made adjustable by 
the subject of examination. For example, when inspecting printer equipment using a test pattern, a 
threshold THL is made small, inspection is made severe, a threshold THL is usually enlarged at the time 
of employment, and you may make it loosen some inspection. Moreover, you may make it change this 
threshold THL according to printed matter. 

[0068] Moreover, this invention is not restricted to the printer equipment which prints by monochrome 2 
colors like the printer equipment of the gestalt of this operation, and can be applied also to the printer 
equipment which performs multiple-value printing, process printing, or full color printing. Also in other 
signal processing, the transfer path of a signal, etc., you may change arbitrarily suitably within the limits 
of this invention. 

[0069] The gestalt of operation of the 2nd of the printer equipment of gestalt this invention of the 2nd 
operation is explained with reference to drawing 14 - drawing 17 . It is the large-scale printing system 
by which the printer equipment of the gestalt of the 2nd operation as well as the printer equipment 100 
of the gestalt of the 1st operation prints the print data by which a sequential input is carried out at a high 
speed using two or more ink jet arm heads, and the method until it inspects the result to which high- 
speed printing Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. printed print data, and the 
configuration for it are the same as printer equipment 100. However, although he was trying to suspend 
printing processing immediately in the printer equipment 100 of the gestalt of the 1st operation when 
poor printing occurred, the printer equipment of the gestalt of the 2nd operation is made to perform 
processing from which the printed matter by which defect printing was carried out is specified, and the 
printing and printed matter become an invalid, and it carries out continuously in the printing processing 
itself. 

[0070] First, the configuration of printer equipment 100b of the gestalt of such the 2nd operation is 
explained with reference to drawing 14 and drawing 15 . Drawing 14 is the block diagram showing the 
configuration of printer equipment 100b, and drawing 15 is the outline external view of the main 
configuration sections of printer equipment 100b. As shown in drawing 14 , in printer equipment 100b 
of the gestalt of the 2nd operation, the details of actuation of the point that the defect printing marking 
section 630 is newly formed and form conveyance section 1 10b accompanying it, and control-section 
600b differ from the printer equipment 100 of the gestalt of the 1st operation. Other fundamental 
configurations are the same as the printer equipment 100 of the gestalt of the 1st operation. In addition, 
the same sign is given to these same configuration sections, and the explanation is omitted. 
[0071] The defect printing marking section 630 prints a mark which makes the contents of printing an 
invalid to the printed matter, when it judges that the printed matter with which it was prepared between 
the unit of CCD camera 440 and the heater 620, the desired image was printed in the printing section 
200, and the printing result was inspected in the Banking Inspection Department 500 is defect printed 
matter, as shown in drawing 15 . As shown in drawing 15 , the defect printing marking section 630 has 
the print head 63 1 for painting out which is the 1st print head, the defect printing mark print head 632 
which is the 2nd print head, and the printing control section which is not illustrated, and based on the 
signal inputted from control-section 600b, said printing control section controls each arm head, and 
prints it in the location of a request of a desired image. 

[0072] The print head 631 for painting out is an arm head for printing the predetermined painting-out 
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pattern beforehand set to the predetermined field of printed matter, smears away the contents already 
printed by the field by this, and makes it discernment impossible, and it glances, and it turns out that it is 
a defective and the printed matter may be made to be used as original printed matter any longer. In the 
case of a concrete for example, bill with [ for printing ] an address etc., a part for a golden frame and the 
number portion of the ticket are smeared away so that the address portion may be smeared away so that 
the bill by which defect printing was carried out may not actually be sent, and the candidate for printing 
may turn out to be use impossible at a glance in the case of various security metallurgy tickets etc. the 
defect printing mark print head 632 lets test equipment pass - moreover, a printing operator etc. sees 
and a predetermined mark that the printed matter is defect printed matter turns out to be is printed to the 
predetermined field of defect printed matter. In the gestalt of this operation, the error code which 
consists of an alphabetic character which shows the class of defect who detected to the field of the blank 
at the lower right of printed matter is printed. 

[0073] These print heads 631 for painting out and the defect printing mark print head 632 are the same 
configuration and printing method as the arm head 220 of the printing section 200, and are an ink jet 
arm head whose print width is 1 inch respectively. Moreover, these arm heads can be moved to the 
location of the arbitration of a main scanning direction (direction perpendicular to the direction of a form 
feed). Therefore, those patterns can be printed in the location of the arbitration of a print sheet by 
moving these arm heads to the field which wants to print a painting-out pattern and a defect printing 
mark beforehand based on the form and printing format to print. In addition, the exact printing location 
in the printing area of each arm head is controlled by said printing control section in the defect printing 
marking section 630. Moreover, the printing control section detects the location of printed matter based 
on the output of the encoder which is formed in the marking section form conveyance unit 110-5 of form 
conveyance section 1 10b mentioned later and which is not illustrated, and determines the exact printing 
position of the direction of vertical scanning (the direction of a form feed). 

[0074] The marking section form conveyance unit 110-5 which conveys a print sheet is newly formed in 
form conveyance section 1 10b in the inside of the defect printing marking section 630. The hopper unit 
1 10-1, the printing section form conveyance unit 1 10-2, the Banking Inspection Department form 
conveyance unit 110-3, the marking section form conveyance unit 110-5, the heater section form 
conveyance unit 110-4, and a stacker unit are connected in one, and are constituted. It is stabilized a 
high speed and at the rate of predetermined, and a print sheet is conveyed. 

[0075] Control-section 600b controls the control section 600 of the gestalt of the 1st operation, and each 
part which constitutes printer equipment 100b similarly, and carries out desired actuation. And it is 
[ printing ] under activity, and especially, when the signal which shows poor printing from the Banking 
Inspection Department 500 is inputted, each printing image data and printing-position information are 
outputted so that printing to which the defect printing marking section 630 makes the printed matter an 
invalid may be performed. 

[0076] Next, actuation of printer equipment 100b is explained with reference to drawing 16 . Drawin g 
16 is drawing explaining the printed matter processed by printer equipment 100b. In the printed matter 
shown in drawing 16 , it is bills, such as a telephone rate, and the contents which it was going to print to 
the print sheet 800 by printer equipment 100b are the address 801 of the arranged claim place, many 
information 802 on a claim place, and the detail 803 of the contents of a claim like illustration. 
Hereafter, actuation of printer equipment 100b is explained about the case where it is going to print such 
a bill by printer equipment 100b. 

[0077] First, inspection of a printing condition, a quality of printed character, etc. is conducted before 
printing processing of acting before the audience using the test pattern generated by the test pattern 
generation section 300. If it checks that printer equipment 100b operates normally as a result of 
inspection, the contents of printing, printing conditions, etc. will be inputted through the host computer 
of a control unit 610 and a high order, and each part of printer equipment 100b will be initialized based 
on the inputted information. At this time, the class of painting-out pattern performed by the defect 
printing marking section 630, a painting-out field, the class of defect printing mark, the printing position 
of a defect printing mark, etc. are set up. 
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[0078] If initial setting was completed, after the bit map image data which carries out sequential printing 
through the interface section 250 will be inputted and the printing image storage section 240 will 
memorize, it is printed on a print sheet 800 from the printing section 200. In the Banking Inspection 
Department 500, comparison collating of the image data of the origin which the image printed on the 
print sheet 800 is read by the image reading section 400, is memorized by the inspection image storage 
section 460, and is memorized by the printing image storage section 240 is carried out, and it is judged 
whether both images are in agreement. When both images are in agreement, printed matter is 
accumulated in the stacker which does not carry out sequential illustration as it is as that to which 
printing was performed appropriately. 

[0079] While performing such printing processing one by one, it is not in agreement for this linea nigra 
810 in the image data of the origin remembered to be the image which was read by the image reading 
section 400 and memorized by the inspection image storage section 460 by the printing image storage 
section 240 supposing the linea nigra 810 as shown in the image printed by the printing section 200 at 
drawing 16 has occurred. Consequently, it is detected in the Banking Inspection Department 500 that a 
printing condition is poor. Control-section 600b into which the signal of the purport that a printing 
condition is poorer than the Banking Inspection Department 500 was inputted outputs the signal which 
makes the error code which indicates the detected defect condition immediately to be painting out [ the 
bill ] of a predetermined field print to the defect printing marking section 630. 

[0080] Consequently, the print head 631 for painting out smears away a field 821 black, and it is made 
for the lower contents to disappear. Moreover, the defect printing mark print head 632 of the defect 
printing marking section 630 records an error code 822 on the field at the lower right of a print sheet. In 
addition, it is accumulated in a stacker one by one like [ the bill with which these patterns and error 
codes were printed ] the bill printed normally. 

[0081] Thus, in printer equipment 100b of the gestalt of the 2nd operation, when poor printing occurs, 
the defect printed matter turns out to be defect printed matter clearly, and it is changing into the 
condition that it must have been used as original printed matter. Therefore, when only what was printed 
normally tends to be chosen and it is going to use it for the original purpose, even if defect printed 
matter is indistinguishable into normal printed matter with the mistake of test equipment or an operator 
Since defect printed matter is painted out so that it cannot be used for the original purpose any longer if 
it is the printed matter printed by printer equipment 100b, accident, such as carrying out a bill with 
mistaken delivery, can be prevented nearly completely. 

[0082] Moreover, printing can be continued after distinguishing from normal printed matter, even if 
defect printed matter was generated. Therefore, the loss by stopping printer equipment 100b can be 
lessened, and printing can be performed efficiently. 

[0083] In addition, it is not restricted to the example which also mentioned the gestalt of this operation 
above, and various alterations are possible. For example, the configuration that it must not have both the 
print head 631 for painting out or the defect printing mark print head 632, and has only either is 
sufficient as the defect printing marking section 630. Moreover, the mark which displays poor printing 
printed by the defect printing mark print head 632 is not restricted to an error code as shown in drawing 
16 . For example, you may make it mark whether the explanatory note is effective to the explanatory 
note which specified that the printed matter did not have effect, as you may specify that the printed 
matter is defect printed matter with the graphic form of arbitration as shown in drawing 17 (A) or it is 
shown in drawing 17 (B). In addition, a bar code etc. may be used. 

[0084] Moreover, the print head 631 for painting out of the defect printing marking section 630 and the 
defect printing mark print head 632 are not restricted to the arm head of an ink jet method, and are good 
with the arm head of the method of arbitration. 
[0085] 

[Example] The concrete example of a control unit 710 of the printer equipment 100 of the gestalt of the 
1st and operation of the 2nd of this invention mentioned above is shown in drawing 18 . Drawing 18 is 
the block diagram showing the configuration of the control unit 710 of this example. The control unit 
710 shown in drawing 18 is a processing unit centering on the main processor unit 713, and the main 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web__cgi_ejje 



2/24/2004 



Page 13 of 14 



processor unit 713, a bus controller 714, the frame memory controller 715, printing section data I/F716, 
ink jet head mechanical-component I/F717, RS232C I/F718, the interface section 723, and a frame 
memory 240 are connected to the master bath 719. In addition, in explanation of the following this 
examples, it explains using the completely same sign as the configuration section which is not illustrated 
by drawing 1 8 and the configuration section shown with the gestalt of operation mentioned above, and 
the sign used with the gestalt of the 1st operation about the configuration section of the same function. 
Moreover, the correspondence relation with the gestalt of operation mentioned above is explained for 
the gestalt of the 1st operation. 

[0086] The main processor unit 713 is a processor unit which actually processes the control section 600 
in the gestalt of operation of this invention shown in drawing 1 . A bus controller 714 is a controller 
which controls the data transfer on a master bath 719, and controls the data transfer of each part in the 
gestalt of operation of this invention shown in drawing 1 . A frame memory is the printing image storage 
section 240 in the gestalt of operation of this invention shown in drawing 1 . The frame memory 
controller 715 is a controller which controls the read/write of the data to the printing image storage 
section 240. 

[0087] Printing section data I/F716 is an interface which transmits a printing image data, and a transfer 
of the printing image from a frame memory 240 and the printing image storage section 240 is performed 
through this printing section data I/F716. Printing section data I/F716 has two ports, a transfer of the 
printing image from a host computer is performed by the 1st port, and a transfer of the printing image to 
the printing section 200 is performed by the 2nd port. Inkjet head mechanical-component I/F717 is an 
interface with the head mechanical component 230. RS232C I/F718 is an interface with a control unit 
610, and the report of the inspection result of the actuation from an operator and operator HE etc. is 
performed through this RS232C I/F718. The interface section 723 is the Ethernet interface which 
performs data transfers, such as a control signal, through a host computer and Ethernet. 
[0088] Moreover, in the control unit 710 of this example, the image reading section 400 shown in 
drawing 1 , the inspection image storage section 460, the monitor 470, and the function of the Banking 
Inspection Department 500 are realized in the form of four inspection units 720-1 to 720-4 
corresponding to four CCD cameras 440-1 to 440-4. Each inspection unit 720-i (i=l-4) has the RISC- 
MPU board 712, the Video RAM board 721, and the CRT control board 722. An encoder 421, the edge 
detection sensor 410, and the optical exposure section 430 are connected to the RISC-MPU board 712, 
and it is respectively controlled by the RISC-MPU board 712. 

[0089] CCD camera 440 is connected to the Video RAM board 721, and the bit map image data read 
with CCD camera 440 is memorized by this Video RAM board 721 . Moreover, the CRT control board 
722 controls the monitor 470 which outputs the read image data as it is. Each board of these inspection 
unit 720-1 to 720-4 is connected through the video bus 711. 

[0090] And in the inspection unit 720 of this example, the printing image data transmitted through 
printing section data I/F716 from the host computer is memorized by the frame memory 240. The 
printing image data memorized by the frame memory 240 is again outputted to the printing section 200 
through printing section data I/F716, and is printed on a print sheet 800 in the printing section 200. The 
image data printed by the print sheet 800 is read by each CCD camera 440-i of inspection unit 720-i 
(i=l-n), and is respectively recorded on Video RAM board 721-i. And the image data recorded on Video 
RAM board 721-i is transmitted to CRT control board 722-i through the video bus 711, and is 
respectively displayed on monitor 470-i. 

[0091] Moreover, one RISC-MPU board 712-i of the inspection units 720-1 to 720-4 (i=l-4) or the main 
processor unit 713 performs frame mapping and positioning at this time, i.e., when the data read by each 
CCD camera 440-i is recorded on the Video RAM board 721. If positioning is completed, in each RISC- 
MPU board 712-1 to 712-4 of the inspection unit 720-1 to 720-4, comparison collating of the image data 
memorized by the Video RAM board 721-1 to 721-4 of each inspection unit 720-1 to 720-4 will be 
carried out with the image data to which a frame memory 240 corresponds respectively independently. 
And the result of comparison collating in four inspection units 720-1 to 720-4 is again summarized by 
one inspection unit 720-i of the inspection units 720-1 to 720-4 (i=l-n), or the main processor unit 713, 
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and a final inspection result is obtained. 

[0092] In addition, the main processor unit 713 develops the test pattern beforehand memorized by the 
storage section which is not illustrated, and generation of a test pattern is generated by outputting to a 
frame memory 240. 

[0093] This invention can be carried out by constituting a control unit 710 like this example. And 
especially in the control unit 710 of this example, in four inspection units 720 corresponding to CCD 
camera 440-1 to 440-4, since matching processing is performed independently respectively, inspection 
of the printing condition of this invention can carry out to a high speed. 
[0094] 

[Effect of the Invention] According to the printer equipment of this invention, a minute inspection of a 
printing result can be attained about each printed matter, and faulty printed matter can be eliminated 
nearly completely, and printer equipment with the high reliability which exact and quality printing can 
perform at a high speed can be offered. 
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CORRECTION OR AMENDMENT 



[Official Gazette Type] Printing of amendment by convention of 2 of Article 17 of patent law 
[A section partition] The 4th partition of the 2nd section 
[The date of issue] August 3, Heisei 1 1 (1999) 

[Publication No.] Publication number 9-136411 
[Date of Publication] May 27, Heisei 9 (1997) 
[Year copy format] Open patent official report 9-1365 
[Filing Number] Japanese Patent Application No. 8-14661 
[International Patent Classification (6th Edition)] 

B41J 2/01 
29/46 

H04N 1/40 

[FI] 

B41J 3/04 101 Z 

29/46 B 

C 

H04N 1/40 101 Z 

[Procedure revision] 

[Filing Date] February 15, Heisei 1 1 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] It is printer equipment which prints different data for every print media-ed at a high speed one 
by one, 

Printing image memory which memorizes bit map data of a printing image by which a sequential input 
is carried out for every predetermined page, 

The 1st printing means which prints a printing image with which each has two or more arm heads which 
have a predetermined printing field including a field which does not overlap mutually, and is 
remembered to be by said printing image memory by two or more arm heads concerned to print media- 
ed, 

An image sensor means by which each has two or more sensors which have a predetermined reading 
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field including a field which does not overlap mutually, and reads an image on said printed print media- 
ed by two or more sensors concerned, 

Reading image memory which memorizes said read reading image in bit map format for every 
predetermined page, 

A picture compression means to be memorized by bit map data and the aforementioned reading image 
memory of a printing image which are memorized by said printing image memory according to a 
demand, to compress bit map data of a reading image respectively, and to generate bit map data of an 
each compressed image, 

Alternatively said compression bit map data of bit map data of a printing image memorized by said 
printing image memory, or the bit map data concerned as criteria data Template matching is carried out 
to said compression bit map data of bit map data of a reading image memorized by the aforementioned 
reading image memory, or the bit map data concerned. An inspection means to detect those differences, 
to judge whether a condition of said printing is suitable or unsuitable based on an amount of this 
difference, and to inspect a condition of printing by said 1st printing means, 

Printer equipment which has the 2nd printing means which prints in piles a predetermined image which 
makes the print item concerned an invalid substantially on a predetermined item currently printed by the 
print media-ed concerned when judged with a condition of said printing being unsuitable as a result of 
said inspection. 

[Claim 2] Said 2nd printing means is printer equipment according to claim 1 which prints further a 
predetermined mark which shows a purport that printing of the print media-ed concerned is invalid to a 
position of the print media-ed concerned. 

[Claim 3] Said 1st printing means is printer equipment according to claim 1 or 2 which suspends said 
printing when judged with a condition of said printing being unsuitable as a result of said inspection. 
[Claim 4] Said printing means is printer equipment according to claim 1 to 3 which has an ink jet arm 
head and prints to said print media-ed with an ink jet method. 

[Claim 5] Said image sensor means is printer equipment according to claim 1 to 4 which reads an image 

on print media-ed to which said printing which has a time delay integral mold (TDI) CCD sensor, and is 

conveyed by high speed by this sensor was performed. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0009 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0009] Therefore, the printing image memory which memorizes the bit map data of the printing image 
by which the printer equipment of this invention is printer equipment which prints different data for 
every print media-ed at a high speed one by one, and a sequential input is carried out for every 
predetermined page, It has two or more arm heads which have a predetermined printing field including 
the field where each does not overlap mutually. By two or more arm heads concerned It has two or more 
sensors which have a predetermined reading field including the field where each does not overlap 
mutually the 1st printing means which prints the printing image memorized by said printing image 
memory to print media-ed. By two or more sensors concerned An image sensor means to read the image 
on said printed print media-ed, The reading image memory which memorizes said read reading image in 
bit map format for every predetermined page, The bit map data and the aforementioned reading image 
memory of a printing image which are memorized by said printing image memory according to the 
demand memorize, and the bit map data of a reading image is compressed respectively. A picture 
compression means to generate the bit map data of the compressed each image, Alternatively said 
compression bit map data of the bit map data of the printing image memorized by said printing image 
memory, or the bit map data concerned as criteria data Template matching is carried out to said 
compression bit map data of the bit map data of the reading image memorized by the aforementioned 
reading image memory, or the bit map data concerned. An inspection means to detect those differences, 
to judge whether the condition of said printing is suitable or unsuitable based on the amount of this 
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difference, and to inspect the condition of printing by said 1st printing means, When judged with the 

condition of said printing being unsuitable as a result of said inspection, it has the 2nd printing means 

which prints in piles the predetermined image which makes the print item concerned an invalid 

substantially on the predetermined item currently printed by the print media-ed concerned. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0010 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0010] Suitably, said 2nd printing means prints further the predetermined mark which shows the purport 

that printing of the print media-ed concerned is invalid to the position of the print media-ed concerned. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 001 1 

[Method of Amendment] Modification 

[Proposed Amendment] 

[001 1] Moreover, suitably, said 1st printing means suspends said printing, when judged with the 

condition of said printing being unsuitable as a result of said inspection. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0012 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0012] Specifically, said printing means has an ink jet arm head, and prints to said print media-ed with 
an ink jet method. Moreover, specifically, said image sensor means has a time delay integral mold (TDI) 
CCD sensor, and reads the image on the print media-ed to which said printing conveyed by the high 
speed by this sensor was performed. 



[Translation done.] 
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CORRECTION OR AMENDMENT 



[Official Gazette Type] Printing of amendment by the convention of 2 of Article 17 of patent law 
[Section partition] The 4th partition of the 2nd section 
[Date of issue] October 12, Heisei 11 (1999) 

[Publication No.] Publication number 9-13641 1 
[Date of Publication] May 27, Heisei 9 (1997) 
[Year copy format] Open patent official report 9-1365 
[Filing Number] Japanese Patent Application No. 8-14661 
[International Patent Classification (6th Edition)] 

B41J 2/01 
29/46 

H04N 1/40 

[FI] 

B41J 3/04 101 Z 

29/46 B 

C 

H04N 1/40 101 Z 

[Procedure revision] 

[Filing Date] February 15, Heisei 11 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] It is printer equipment which prints different data for every print media-ed at a high speed one 
by one, 

Printing image memory which memorizes bit map data of a printing image by which a sequential input 
is carried out for every predetermined page, 

The 1st printing means which prints a printing image with which each has two or more arm heads which 
have a predetermined printing field including a field which does not overlap mutually, and is 
remembered to be by said printing image memory by two or more arm heads concerned to print media- 
ed, 

An image sensor means by which each has two or more sensors which have a predetermined reading 
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field including a field which does not overlap mutually, and reads an image on said printed print media- 
ed by two or more sensors concerned, 

Reading image memory which memorizes said read reading image in bit map format for every 
predetermined page, 

A picture compression means to be memorized by bit map data and the aforementioned reading image 
memory of a printing image which are memorized by said printing image memory according to a 
demand, to compress bit map data of a reading image respectively, and to generate bit map data of an 
each compressed image, 

Alternatively said compression bit map data of bit map data of a printing image memorized by said 
printing image memory, or the bit map data concerned as criteria data Template matching is carried out 
to said compression bit map data of bit map data of a reading image memorized by the aforementioned 
reading image memory, or the bit map data concerned. An inspection means to detect those differences, 
to judge whether a condition of said printing is suitable or unsuitable based on an amount of this 
difference, and to inspect a condition of printing by said 1st printing means, 

Printer equipment which has the 2nd printing means which prints in piles a predetermined image which 
makes the print item concerned an invalid substantially on a predetermined item currently printed by the 
print media-ed concerned when judged with a condition of said printing being unsuitable as a result of 
said inspection. 

[Claim 2] Said 2nd printing means is printer equipment according to claim 1 which prints further a 
predetermined mark which shows a purport that printing of the print media-ed concerned is invalid to a 
position of the print media-ed concerned. 

[Claim 3] Said 1st printing means is printer equipment according to claim 1 or 2 which suspends said 
printing when judged with a condition of said printing being unsuitable as a result of said inspection. 
[Claim 4] Said printing means is printer equipment according to claim 1 to 3 which has an ink jet arm 
head and prints to said print media-ed with an ink jet method. 

[Claim 5] Said image sensor means is printer equipment according to claim 1 to 4 which reads an image 

on print media-ed to which said printing which has a time delay integral mold (TDI) CCD sensor, and is 

conveyed by high speed by this sensor was performed. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0009 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0009] Therefore, the printing image memory which memorizes the bit map data of the printing image 
by which the printer equipment of this invention is printer equipment which prints different data for 
every print media-ed at a high speed one by one, and a sequential input is carried out for every 
predetermined page, It has two or more arm heads which have a predetermined printing field including 
the field where each does not overlap mutually. By two or more arm heads concerned It has two or more 
sensors which have a predetermined reading field including the field where each does not overlap 
mutually the 1st printing means which prints the printing image memorized by said printing image 
memory to print media-ed. By two or more sensors concerned An image sensor means to read the image 
on said printed print media-ed, The reading image memory which memorizes said read reading image in 
bit map format for every predetermined page, The bit map data and the aforementioned reading image 
memory of a printing image which are memorized by said printing image memory according to the 
demand memorize, and the bit map data of a reading image is compressed respectively. A picture 
compression means to generate the bit map data of the compressed each image, Alternatively said 
compression bit map data of the bit map data of the printing image memorized by said printing image 
memory, or the bit map data concerned as criteria data Template matching is carried out to said 
compression bit map data of the bit map data of the reading image memorized by the aforementioned 
reading image memory, or the bit map data concerned. An inspection means to detect those differences, 
to judge whether the condition of said printing is suitable or unsuitable based on the amount of this 
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difference, and to inspect the condition of printing by said 1st printing means, When judged with the 

condition of said printing being unsuitable as a result of said inspection, it has the 2nd printing means 

which prints in piles the predetermined image which makes the print item concerned an invalid 

substantially on the predetermined item currently printed by the print media-ed concerned. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0010 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0010] Suitably, said 2nd printing means prints further the predetermined mark which shows the purport 

that printing of the print media-ed concerned is invalid to the position of the print media-ed concerned. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 001 1 

[Method of Amendment] Modification 

[Proposed Amendment] 

[001 1] Moreover, suitably, said 1st printing means suspends said printing, when judged with the 

condition of said printing being unsuitable as a result of said inspection. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0012 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0012] Specifically, said printing means has an ink jet arm head, and prints to said print media-ed with 
an ink jet method. Moreover, specifically, said image sensor means has a time delay integral mold (TDI) 
CCD sensor, and reads the image on the print media-ed to which said printing conveyed by the high 
speed by this sensor was performed. 



[Translation done.] 
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7Trtmj£<DT — i' (Df%m&ft 0 Iff** 3 *fctt 4 !E«c<E> 

^°y ^?mw.« 

tit** e] mtm&^mts mmm^mi^msti 
try h s/ •jy*—!? ztfimmmir—? t t ^-7° 

si*** i~5 vN-rtt*^ts«tco7'y >^^g„ 
[w** 7] «ria«3S^»tt, mmm^m^?\t)£ti> 
± m ji-^t^yhvy 77=-'- ^ t , mie 

— ? &m^Xffift.^ •y3->? , %:ft\ f \ Ztlb 
[|ff**8] flrtBPPWJ#&tt, /f^^sy^yK* 

o it** i~7 ^-rtifrteffl.<o-y" y >^ sib. 
[iff** g] wiaiiifa-fe mmmnmftw 

(T D I ) ccDtyf&tU fg-fe v-y-KJ: "9 iS5fi{c 



(2) <H5f?f]¥9 - 1 3 6 4 1 1 

2 

Srl^iitriS** 1 — 8V^-rnd=>IEfcOT'y >*§£B 0 
[3§Wroi3MyB*tfc?i!] 

[0 0 0 1] 
[0 0 0 2] 

»«Rriefcia*ki- soffit bra, ftwssrfflv-cppwjti 

:/y v*ftt*K<J: 9 . fiiS^isfeffiJto^— ^SrJtRtt 

[0 0 0 3] "T^— ^Sr*aPP»li-5*©J; 5&7'y 

ti!«^v?iy h^y <t '? -Y v 5 ^ ;/ 

fa '3 l=PJSiJ<H? 5^&*i:'^jiffl$ttTV^. >r v 5 

Bt LTfS, fctitfS#5m, A4t^XOfp«iJffla 
T?«>ixtf <5fJ» 1 5 tfc£Jt±©jig-c- fiPMfcff ?SitHffl 

30 [0 0 0 4] -t©J: 5>*i^ji7'y V^gSOigffl 

<7?^<-*J-T5*l:^lff***i:'<75j; 5»-, fPJBflg^* 

nti* b*^i 5 *fg©WJ#fc5„ toi 5 *Si? 

**fc*x5c 
40 [0 0 0 5] 

ffii#**0*«lcftW-< ©/JSSiiS tl^**flco 

* 7- y v ^ ^ffl £-stf?ii: $ * 5 1 , mxffpm 



3 

A«r5S±»-Hfc^"*-SsfiHf **> 5 . *<Ditti>\z-m* ©SUM 
4:4 9 ,^WWJ*nfcff*d*Sr3SftAW#B«teJ: Oft* 

[ooo7] ufc*3 0 -c*«wcoatta:, fi^^siffidte 

[0 0 0 8] 

[ SXR £ «¥*i- 6 7t » ] ftj & ft¥-*-r 3 fc «> 

5iA/*:V ^—v\ »B5*^U:FP*y > 

[0 0 0 9] LtSot, **W<0^y ^§g«tt, 30 

Hte U FnMrtSOiEIR^Bl^iBiKoaiS* if OffWJo 
[ooio] *»H©^yy^Siu, M 

[0011] *fc*Sr*Wl-f4, ^SSWo^y >*3£|ffi 



^BB^P9 - 1 3 6 4 1 1 

4 

[0012] *fc«Fii^H:, «ria»3S#att, s^ppjsu 

*8«#S! (tdi) CCDt>tJr#U WDI- 

[0 0 13] 

[0014] *i\ H] 1 *5±UfH 2 (CSO'^T, no 

5 0 Bin, % i coHifeco^figcD^y >^ss i o oco 

ffi$L%7F't'?v y^HT*)5o ^y ^^8f 1 0 0tt N 
ffl3R»ai« lio, EPSIJSB2 oo^j/ KEI6A2 3 
0, PPSW-O— v ? IE»aj2 4 0 N >T>^— 7i^^gg2 
5 0, 7^F/^>«S3 0 0 N S?BE*S9SB 
4 0 0, »*>f ^IEtt»4 6 0, ^4 7 0, ft 
^$(55 0 0, *J«gf56 0 0, Jftf^SB6 1 O^itft — ^ 

[0015] I2it y^gii o ocomp&^sam 
^•fea 0 7°y iooft ni^^TOj^jft^jgs 

0 s ^ 7 0 0 t ttS'Jli#«CJRas $ iXT V n 5 WJ»3- 

^3/ h 7 1 0, *5il>\ ra«^SUttflc{EllRSSiiTV^5 
Jl^a^y h 7 2 5 ±5*J*£*VCV^« H2lCfcV^ 
(A) tt*{*7 0 0(^iWffiBI, (B) |J**7 0 0(Oi 
(C) ttfflflpa.^s, b 7 1 0§r/TcfEl> (D) tt 

tjj^^y h 7 2 5 srs-ria-^fcao 

[0016] ffli'ft«Rit§|5 1 1 0 ttEPMAtflcTfc5H] 



5 

10H IS! 2 (A) (OTt±5^ ^j/^i!)***^ 
hSftSraUffi-f-^^s/^^— ^ Ml O-i. PPJSlKs/ K2 
2 0-X-2 2 O-^TSrPP^JfflttSraftaii-SSiWJfflfflWffl: 

g^ 7 MlO- 2 , CCD^^74 4 0-i-4 4 0- 4 

^•^^^^s/^7^.^-s/ has— frfi«jjz:iiiestt-c«ij«;sn 
[0017] mm&&n nou, %\mmt&&&z> * - 
^fc«/5££*v $y$PS$e o oa>&A^£fr5#JWfS*i- 

ttSo £?c N El 2 (B) (c*i-J:5*, PPJBUffiffl»«it£ 
^.-s/ h l l 0- 2 0$tefflttiSO«&0 o— 9^BfJ&n 
t-zsL^^L^^r i i i^p>o/<^b, EP8"JH#<£>^>r s > 

*3, **tt^>»»Offlj|R»iSS« 1 1 0 fit, 3 m/ s 8Lft 
[0018] 2 0 0 fj, fHffA 6 0 0 ^6A* $ 

2 0 0 iCOl/>T, HI 3 -HI 6 Sr#flg L~Cf*»Cf# 
^^-^)o 0 O coffin Sr^i^n y?m 

T**>a o 134 (A) 0 OO-^y K2 2 O-i— 

2 2 o-^ieg^-rEk 0 4 (b) fiM*56-t-5>f * — 

^SE*Hxf9SB4 0 0(D^7^^4 4 O-x—4 4 0-4<OiEg 

§r^-rmX'fe^>o PPJS'JSB 2 0 0 tt N 4 fB<oH]fl!lgR2 0 0 
-i-2 0 0-4^t^)o #TOJgB2 0 0-i (i = l- 
4) fctt, ftOWSB6 0 0^feWJ»«** 5 A**tt, PPWJ 

s/rei*S82 4 otcfBtt^tbx^a-r>— * 

— ^1 1 l^^ftm £T0>EPJM*B2 0 O-i— 

2 o o-^c^l^A;*} £H£ 0 

[0019] #PPJS(ISB2 0.0 -* ( i = 1-4) fit, PPWJ 
*JfflJBB2 1 O-iJSitf^y K2 2 o-i^i-^o TOJfrJ 
»g&2 1 Ott, fMflP8B6 0 0 3&*bA*SnS#J»ft-§-, 

y K2 2 0(Dtfoft*'( - ^yK2 2 0{C:Jott£ 

«3*-*-*>r^^*T*ftSr*J«i-#"ao ^K2 2 Ott, 

h^fttf 5 2 4 0 d p i «Wh &4«( 

^y^v^xy 1 — KTNbtK H3g!lffilW(B2 1 0**6 

^w^ot, ffusu-f ^iatsw2 4 o**fett*i±i 

^T(l 4i^^y K2 2 0-X-2 2 0-A 0 4 

(A) Jc*i-J: #^sx K<OPP*Ks/ ba s a<*i"S 



(4) W9-1 3 6 4 1 1 
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[0 0 2 0] K2 2 OCORl^JxtlColN 

T N H5 8:#!«LTtt?JH-5o H5tt, ^s/K2 2 0O 
WjgJsJzU^tt^iSaSrRW-t-Sia-CfcSo K2 2 0 
{c&v^T, ^y^#h;i/2 2lrtWy^2 2 4B, # 
hfcJ*J6i"5y X/V2 2 2*^bs 100 kHz (Dffl 

mx\ -ttefr-h, **n o^*as»TS*t5. 
spp*!W3«8 o ooattffin^ni-Rj^s^s^^tta 

i8 0 0±«T$n, fWJffl»S8 0 oco^o^SSra 

^SrPPJDU -Y >^ 2 2 4 Sr**s^ + 2 2 3ffi!lic5l# 
*^5o -tOjg*, Wy^ 2 2 4(i^rtyft22 
3rttClHll|5l$n> f[3JB"Jffl«8 0 0±{dttjST$tl/*V\ 

[0021] ~(D& 5 0* ^yK2 2 0tt, 

20 U6 RlTj^r <£ 5*^ F> ht^t^fiO. lmm N hV 
hlM XdSKaifijO. 1 mmO hSr^SEP^LT^ 
FifMO^^-i/^^fiJ-r^o 433, ^7K2 2 0lc 
*3i^Ttt, IW3 — OfcgKiif y^ 2 2 4 £}£]Ti-£ 

• 7'y >7M >^f±®J<0 240dp i/4-T ^^-f 

[0 0 2 2 ] ^ s/ KCESlSB 2 3 0 ^ LfcfiP*J» 2 

30 0 OcO— ^/ K2 2 0 (^fiiOrit^ 5 f St'fcSo 
*3SJSO»flg|C*3V^Ttt, 4fi<D— y K 2 2 0 2 2 

O-^SrfflVN-c itl:ofipJB!l«S:PnJ89UTV^Sfc», r.^xfc> 

^icfnWJ^trx4< 45o t^fcft, ^ 3/ KttftJfB 2 3 
0Oteg5:7 6 y >^gf l 0 o^ftStBu^ai 
ft"v?W»i"5!6&K* s *)0, ^3/ KSEKjSB2 3 Ott, ^(O 

[0 0 2 3] L/c^oT, ^y V*mW)U2 3 0(1, 4 B 
<D^y K2 2 0-i~2 2 0 -j£#tJt L/c 4 fflO^ y YWk 
40 »ffl2 3 0-i— 2 3 0-*«tO*J*S*t5o #^s/KIE» 
^2 3 0-i (i=l~4) K2 2 O-a-2 2 0 

^PI^-T5 y ^ 3/ h^-f y^4 4f**6>«fi8;SixTi3 0 , 

*Sn5#Jftl(t-i-f-*<JV^T^ ^-y K2 2 0-i-2 2 0 

[0 0 2 4] *J»«fB6 0 0|C*3V^tt v «iBi-i 

^ai:gf5 5 0 0^*5ft5PP*JilS*^tt3lEOtt*te*<5l^ 
Ts ^-3/ K2 2 0-, ( i =1-4) OffifiWffiOfB* 
50 Srdfe^;i-5o ^i/K2 2 OOMfitt, fP^i/ K 
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l>\ H]*dffl«<D»ai*^|c«icbv^H*alE*ifil (EMU:** 

[0 0 2 5] PPflHK > — >*EtB« 2 4 0 13, PpJ8«gB 2 0 

aT^*— hRAM^ffl^bHt^So ^ — S*E 

tttg|S2 4 0 >f V^ — ^^^^gR2 5 0 §rfr LT* 

[0 0 2 6] ^ — 7^ *g|5 2 5 0i-3u BI^*Ai* 

[0 0 2 7] X b >£j3;£|5 3 0 0 tt, 7*!J^ S 
El 0 O ^>#SBd5SE«{c»^ U *«fcBiBO#fT;L£a» 

tt£*i-f*3tK *Jf$Pgl$6 O Oj6*6A**ns«iJ#(S^c: 
?V y — ^{CJRffl Ls PPJB'M ^ — v^lBttEW 2 4 0 idfctS^ 30 

i"So fM«H3B6 o ott, 7 e yy^gnoo^ 

^Tot7 c y >*SH i o o^ttiSrf-xj/^t 

[0 0 2 8] #HttO»tttC:^Ttt, X* h^>t 
LTtt, 4 fiO^ y K 2 2 0 -i - 2 2 O H^ffilWIO 
fc^co^ico^^ h^^i, PP 2 *^* K^ttflBSrfFllli 

^w'WvWi&l- %tc&)<Dm 3 (OT * hs<?^<D3@<DT 40 
^b^>£rffli^& 0 ^^K2 2 0-i (i=l~4) <D 

-to m? (a) Yi*:<DT* YsijrxD—U&Tfrtm* 
(B) fit (A) OflH«CSrffi*LfcH"t?**« 
[0029] E3 7(^^i-J: 2flKD^;y K2 2 

o 220 -i-a ( i - i - 3 ) BBic l K v Y (omffitf 



4#P ? 3¥9 -1 3 6 4 1 1 
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45o El 7 (B) (O^h^^El, E 2 (d^ 

— 3/ K2 2 0-i, 2 2 0-i-i<7>Y*fpl (B'Jjfe^ft) £> 

[0 0 3 0] Sfc, PP^y KOttHBSrttSEi"**:*© 
^2c^)x^ h^>£g]8U:^i- 0 El 8 (d^i-® 2 <DT 
*hs<?>-n, 3f@(Dx.X h^>F, G, H^6fflfJ* 
£*VC^£ 0 T^b^^Fte, Y^l Ki/hrt 

fc5 0 r-^h^^^Gtt, X^fa l Ks/ hrTt CS^fc 
lieSrHWtl, Y*|fi»ciM»Srg|v^fc^*V"C*) 

[0031] roi54*20f^h^y^ft 
tf, fctx.tf N ^s/K2 2 0OitgS:i hVhriric^ 

[0 0 3 2] I3^^^yfc EI^L#V\65 N ffi 

[0 0 3 3] v?gE*S*3 SM o ou, Si^rt^Jo 

it^Hl^KSr^^iy^-rSTt^^ EPMSB2 0 Oici; 

"✓K*S9S84 0 0tt % 4fflO-f ^1^94 
oo- 1 -4 0 0.,iD«^5 0 ^Bt*ft5 

0 (i=l— 4) fflttffi6 0 0£>&ftdfll 

llf^A^^n^o */c*-T ^tt*B9SB4 0 O.i 

frt>\x, R*a*nfc>f y — ^—^asttaE^— -^E 

[0 0 3 4] yR*»?»4 0 0-i '( i = 1- 

4) ^ N xr«tyf4 10.i, x^3-^jj4 2 
0-i, 3tflB*tSB4 3 0-i, CCD*^74 4 0.ifc±tf 

WW»4 5 0-*Sr*-r5. a:yc?ftHi-fe^4 l ott, 

#>T ^Bt*at)SB4 0 0OCCD^?^744 0 ^>3fi 

f^f-ta , ij- biiT*5 0 , ffiJ8!lffl5 200 lc J: 5HJJSyas»T L 
sy^firStaLfcb, J tc0t<O«»Sr#J»a4 5 Olctb^ 
[0 0 3 5] xya^a4 2 0B, IC<>f^yS 
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2*819 815 4 0 OOCCD^^ 74 4 0 <D 3Si£ {-IS ft bil 

8 0 0 (Dmm>£m*tkft-fZ>o 2 0« 

^{coV^TIUl 0 Sr#HBLTlft93i-5o ^vn — ^*g[i4 
2 Ott, ^>-n— ^*4 2 1, ^?^ 4 2 2*3±T>*iigE 
»tUSB4 2 3 SrWi"5o x>3-^4 2ltt, fcfcxJi 
ffljffiJRiifeSBl 1 0OPPJPJffl»«ain— -WttfcElte 

✓*/V* ^!)^4 2 2 Xftlfr U 3£KI£tbS5 4 2 3(C 

8 0 0 coKa^i£SS:3*fcBi"5o 

[0 0 3 6] 3feHR4t«4 3 0 0u CCD#* 7 

fit. ttffrt^K*tbnfc^n^9^<03tSr. ^r-Y 

/^-7>^-C^^ IT, CCD^/^74 4 0 <£>#Sf&$6 
B^fi§Ati"5o CCD*7«7440 IC*3V^ ^ - ^8r 

(JOfflliHiS* t 5&Kfc3fc *tt«tf Jt«BB« £ 4 £ G L fc# 
oX, #Ktft«4 3 0-CflR*f*-***B^ ^>^-^4 

[0 0 3 7] CCD^^74 4 0tt, ff*J$*btf:«Y y< — 

Hl2Sr#«L-CRWt5. HUB, CCD^7>^4 
4 0*3<tU«tt3C^'>— ^IB«SB4 6 Oco^Sr^^n 
H!l 2^ ^fe>K7-Y>iryf4 4 

■bf^SrttWi-aei-cfcSo ccd^>744 0(i 9^ 

>'tyf 4 4 1, ^7^4 4 2, A/D«4 4 
3, S/7H/^?4 4 4, 7^^^1)4 4 513^ 
y<^^-f 5/^*4 4 6 SrW"f"5o 
[0 0 3 8] 7 ^ir 441(1 3Mi¥tea s 1 6 K y 
h/mmt% 7K?*^]{-2 0 4 8^, 6 
SOTDI (B»|Biljea») «k»Sr#-*-STD I -CC 
D (charge coupled device) i? ^U""Cfc£ 0 L/c^o 
X N 1 ffi^)7^ >"t^4 4 1 i^J;5ISW9 (IWctt 

12 8mratW„ *S»i!^»il8K:fcV N 'CB\ 4fi§<7>;7 

^ytyf4 4l-:-4 4i-4^ 14 (B) {c^-rj; 

LX— sy K2 2 0 OPP^«Wp tD^ffl Sr^XfS* 
a^S±9i-^otV>5 0 £fc, TDI-CCDt>t 
4 4 1 tdtt 1 5MH z u j/^asBttpSiiao Lfc*S 
oX, 1 9>f >-^^^>-P#^^l 7/i s tftS. 
[0 0 3 9] TDI-CCDtyt4 4 1|:ol>TBl 
2 Sr#flRLTiaW-r*o TDI-CCDtyf44 1|: 

te^xttSiyuio*-? (ROW1) -cttttl L*:3t*ft 



(6) #i¥9 - 1 3 6 4 1 1 
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?ij (row2) i^is»i!i'>7bsn5e #c<e>?«k:*3v* 
x. atrtrai:^ ^ ^^fetr^nn row2x£ 

9 > ^afe^VN^^m^Ffl^2f$(c^o7tw fcl£*5. 
[0 0 4 0] L/c^ot, Bf£tf>Eb#l-s m\Kjjfi)<D? 

10 I -CCDir>-f-4 4 1 (CloV^Xii, TDI W9 6 

«^S*ifc7-?tt, *»WK:B\ TDi-ccDirv 
f 441 (OiY.W-^5Wyy h Ui?x#1>*bi' l JTMz.tiit) 
^H5 0 £fc, TDI-CCDt>f44Ui204 8 

[0 0 4 1] TD I -CCDtyf 4 4 10#^j/7> 
feffl^SftfcT*— *tt, ^7^4 4 2-^4 4 2-8 
20 XP.&Jf A/D^J&8&4 4 3-x-4 4 3_ 8 XA 

Dlf ^T'/7 b Vv^7^ 4 4 4-x— 4 4 4 - a \^A£) 
$tl5o' ^fcl^ 2 5 6 t>h^f"^^7^^ ; e 
H4 5- 1 ~4 4 5- 8 (C|«^ 8f[i(^y^^^^y 
4 4 5_!~4 4 5- a l)HWiks<**<4 2/^*4 4 6ICJ: 8 

aiJRSftT, #7Yyor- v^^y 4 6 

O-^cAy^^o 

[0 0 4 2] ©J9P8B4 5 0B, >T>— ^K*Rt)iFB4 0 

l^il 9J»g|56 0 0^6^>$iJ^3{f-^^ ffr^LfcJ; 5 
30 43iy^tta*vi^4 1 0lcJ;5^y^SlttlO««, =c 

V^X, 3tfiH4t«4 3 OOJtiOWW^ CCD#y<74 

4 olc^^— iyR*3i*.OfWWS:fT5o 
[0 0 4 3 ] * -S?IE«»4 6 0 ft % ^ — e^WE 

^© OS4 0 0 Xfju^iA^iXfc-r ^ —i/T—P SrIBtBi" 

y 4 6 0«\ Ell l^^Lfci 5*. 4fi(OCCD*> 
74 4 0-1-4 4 0-4^1^ 4f@<7X— ^^U' 
4 6 0-i—4 6 0-^J; DW^$ix5o 
40 [0 0 4 4] ^?4 7 0H 4 @(D C C D# > 9 4 4 
0-^4 4 0 - 4 X*1^& Ay/cV y< — v^— * &\ ^CO^ 
*«^i-S*^fiT&5 , 4i£7)CCD^/^744 0 
_ a — 4 4 0_JC#j£tfc4 f@cD^^ 4 7 0-^4 7 0 

^^-TJ: 5I-$0W^-^ h 7 l 0±ldiRJBSn, iiflf^F 

[0 0 4 5] t^SSB 5 0 0ft WRM * -v^BBttSP 2 4 
50 g[54 6 0 \^m\&^nX^^Wm^bB^/wfci^-( 
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U "t04Hi3&»*Srft!l»W6 0 0fcUJ*-T5 o 

1 3 ^ 7 n t ^- h ^ #S L T^Sa 5 0 0 OftbfN- 

[0 0 4 6 ] *-f\ ttSSr^^-h-fSi: (*Ty^S 
0) N 4fiOCCD*^74 4 0_!-4 4 0_ 4 T-g{*6 
e>*U 4ficO-<— v?^ 4 6 0-x— 4 6 O.JCt&^ft^ 

tTi/^U l ftOY > - ^-^ i: LT® t? ft i 5 J: 5 
i/f—t b s EPfi'K ^ — ^ElftfifB 2 4 0 »C|B« 

St?t5c 20 
[0 0 4 7 ] &{;l n ro^SE^ fci x.tfBmc:?j*Lfc 

(^T";v^S3) s ©ffi^^— v?IE»8B4 6 0 

ac#A»"e&ofc ^ .t^tti^LT (^^i/^s 1 2) N 

tt*«rj|»Ti-a (^fj/7'Sl4) fl ^fy^S 30 

S l 3) 0 tt3CSr»Ti"5 (^^j/^S 14) e 
[0 0 4 8] ^s/i/S 3U:*3l^-c, £<Z>tt36asiU!fa> 

J£#6 Lfc-Y ^ — v^T^ s/^> '^Srtr 5 (DfrffiJ * — 

^^^SrfTS^A^Rje^H^ (^f y7'S6) N 

mis u/c ^^fy^^H- K^fcofctl 

fi, 2x2 fc^v>«3 x soKSfcte-f ^Sr^fJU 

Hi*§: 1 i--T5<t 5a*&S«rfTV\ * — ^Sr 1/4 
fca^ttl/9|£JEtt1-5 0 ^s^v^SrfirSo 

^^-v^r— ^OBf3RSr)R2fcitt!iL (^7y7'S8) s 
^n7'ot5/f^32tVhC P U t'fcnH 3 2 fi<0 50 



ffl¥9- 136411 

12 

[0 0 4 9] fit, *«Lfc*-ftW*Ra^ ^ftjfe 
»fc«lll[THLJ:t)^c#<*o*:*&t2:tt (^x^s 
10) , mmfc^Wt&&<>tc^ *-i/1r — ?te7£<Dft] 

v^af^&srfcFp^JHasfcs 1><ot*iJ3tf 6 0 tlx, Pp 
JBI***5FA"C*5*©fll*«rtB*'LT (^r^Sl 
3) % *atSr»Ti-5 (^x^/y'S 1 4) 0 
— SlB#fta5, BBttTHLSrax.4VNtt"J8-c 
sio) N ^j/^>^*^flB«©^|ii3(|fcov^-c^y 
f>mi/cf) ^7^S 11), SJJB!l*SSasjE# 

ffcTi"* (^7y7*S 1 4) 0 

[0050] r©<fc3fc»flMcJ:tK &£ffi5 0 oaep 
JM-f > -^IE«« 2 4 0 ft itftftat-f ^ -^E»»4 6 

*tt, ffilfflSE 6 0 0 fcffi* 3?n*o 

[0051] ttiiffgB 600 a, 7'y>^itioo^i 

-e*5o *JWgR6 0 0^tt, 0 OF^tO^— if— 

t56^ 6 2 0 4 4fO»ff*«=SrRftU mmiR<D 

[0 0 5 2 ] WJff A6 0 0 tt, — *OH]Jfi(If^*{C 

y^gI10 0cD»f^S^f5 o #&{Cj;oTii, 
^(O^S^^S^V^T, ^IjgSiJA 200 ^ 2/ K 220 
^jiH^MlE^^ <£ 9 ^ y KEEfbA 2 3 0 

^^5 0 0 i D R]JS!]^FASr^i-fH-§-^A^$ix/c^^ 
a, &hlzmmM%* Jhi-8J;5^ 1 1 

0*5±VH]J8iJ«8 2 0 0 42fSr#J»1-a o 
[0053] jft^fls 6 1 0 a, v^i^B 1 o 0 (c^ 

JS^siiil-*5^Ta, Rfflco^— y^n^t 0 ^— 

RS 2 3 2 C-T tl^MLTfflV^TV^ 

[0054] t^6 2oa, y^ggi 0 0C0* 

[0055] ^{c, 7 4 y 0 ooibl^tcov^T 

1 o**bo<^IB*o*B»teJ:0, 7°yy^Miooo 
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f^fc*<5v^T, WIW»6 o oiif^ h»<*v£j«;SB3 o 
gf$3 0 0ft, H7ic^i-J;5^x^ b^vSrS" 

oj^cepbh-So 

[0 0 5 6] fPJS«fflnft8 0 0 tJLfPWJ Sfrfc:^.* 

ft, >f t« — 9 » 4 o o x v m&^ntk^ * io 

— S^1B«»4 6 OfclEttSnSo *LT, t£SSf$5 0 0 
*\ ~tt£t>lb^y K2 2 0 ^>ffi«*siESl**5*^tt*a s 

O^^A^I^n^^— **C*<2V^ ^yK2 2 0 
«Srar«J*ffi«(c4fijEi- 5 X o — ^ KKBfcSB 2 3 0 

[0 0 5 7] f^t»9S6 o oft, h 

•T*o r*t{c:J:?K b^^£/&Si5 3 0 OttiKiPP 

U EPftW ^ — ^IE«I»2 4 OCtH^t^o 11^ 
b^^ IrMHU:, rcox^. b'<^ >-ft£P»J&l$2 0 

0«£±9f?J8Ufll«8 o oJbKiEpJMStL, ^(OEPfiiJ$*i*: 
4 i/&<<( v?tt*St5a5 4 0 0 Jc£ 0 tt#3£**X 
-C^S^>— v ? lEftg|5 4 6 O^SBtft^n^o «3E«5 0 
0 ICjSV^Ttt. ^AttHJBll-Y > — ^KtftSB 2 4 0 tCffitt 

tftAU 6 0KEtt£*L*>< * — ^X — Z^ls-?^— b 30 

[0 0 5 8] ^ — ifcM^^#^^^PIf0tTH L J: 1 ^^ 
PPWpKWKTkflSLT, 

^t5 e *JI9SB6 0 Oft, *<DS£*&t*fNH5 6 lOCffi 
Alt, ^^#(dfp^iy KOttASasijra^fcv^ i tr 

i-ft, o oftpp^^ ko^*b* s je*t?*>5 t 

SB6 o Oft, *0««Sr»f^tt6 l 0Sr^UTf^K8#«- 40 
[0 0 5 9 ] *&fc|B«^)*3lE*fe|cJ:D % ' WSULfcJS 

[ooeolBffi r«D^*btt*»-J:?K 7°yv 
*3£1E 10 0 a«IE*K«itfW-5 r t frflMB Lfc_bT% * 
*OPP«lf1sSRJc»5 0 *?\ »6 10, *5^tt, 
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ftOffA 6 0 0tt, ffl«ftj»iflSS lio, PPJSMSB 2 0 0, 

^BE**0»4 0 0, *3±T>\ fc— ^6 2 OjfeifO 

coW^*^M^$tL5ir, ^U^gSlOOC}^ 

— 5 0 bfy 

s/ :Af ^ v^x - ii, WW * — S*Ett» 2 

4 0 KJR&Ett Stiio ^U, PnWW>-^Ett*B2 

4 o ^iaesnfc-f ^ — s^-* £, aims 2 o o asm 

[0 0 6 1 ] PpJKiJfflSft 8 0 0{Cf|]JSlJ $n/c-T v^tt-Y 
>-^BE*Stt)«4 0 OlciQtt*^*^ *36>f> — 
v f ffi«ai4 6 0 |cB«$*l5o «3lE>f ^E»*B4 6 

o ^m&zfttc-i * — ^y^r — $ wfr^-$ 4 7oc 

£H*£ft5o ^tt, ^E»»4 6 OfcEttt 

$tt^ 0 H>r>— v^llD-C, S^SHS^Bf^lSWiifeo 
W<01K%-ififfl9QM6 0 0{cA^^tt5o ^tt, Mffliffl 

6 0 Oft, ^COff^-lcSo'^T, ffl3tt»aig|5 1 1 0*3 J: 

t> v WJa5 2 o o ic^co^ihSr^L, it*>*cep*!M1?l6 

[0 0 6 2] r.coJ:5{c, *|tlt?5»«8o^!; ^^SSIB 
l 0 Oft, SiWJrt**3±^HiJ8«ttJfico«*^v^*365 

/ps co ^ a x % ftftta t\ {@^mzm$ft&&xxf> 

[0 0 6 3] ft*5, Il^l«t tt*Lfc<>0 

l 0fi*OttHl»J«*|c:-&fc*Tffi*^l»* 

7 0 0(/)t^ 6 2 0(Dffl: N *tt*SSr«J»f-rs«J»f 

[0 0 6 4] *fc % *Ht£0^fl|{CiBV^Tft, ^^gB5 

0 0O^3SE3fe»tt*!lf»g|5 6 0 0(:~IAAJ^ »J»SIS 

1 l o^EPWJSR2 o 0T^JS«Wj^o4»ih*^(0Mai^t7 
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t>txtz Q l*>u mmM6 o otzt&mfcMtpLx^^m 
xv^ccoxta^^^^u ga?r^fe^f»ih-r 

He, ttiftfts 0 Od^bffljRURSItt l l K2 2 o 

[0 0 6 5 ] £fc, *!61ftO?Btt*2:*3i^TH:, Riftl^H 

7^b^>-^^x, #^fn^5/ k<o«^ib. fin io 

'<&>&fB\f^x3:\t\ i (@co^^ h^<^>±{cfltr 

SBL^XO««E*ffiS J: 5*^^>«rff«IU IE 

[0 0 6 6 ] 0 1 3^L/c7P-ft- 

^ta?e LfcttatSB 5 0 0 0>«*#jfet>, r o^«*cbb 

[0 0 6 7 ] iSciifillROBttTHL 1>. tjfe-jg 

L$yh£< LTSiS^lK U ii*ffl|«WFtc:ttBffl[T 30 
HLSr*# < L-C«HESr#^a«)5 «t 5lcLTt> <tv\ 

L fc CtJ;V\ 

[0 0 6 8] *3E93B\ *36tit(0?EIS60^y >^ 

*x5t>(0-ettfc<, ^fittWJ, #feTOJ, ^ 
yv^? ^ - EPMfe "if £fl 5 ^ !> SSfiKS* IT fcSJB ^1 

[0 0 6 9] ^2(Dmm(Pmm 40 

Sfit, ^ i o^ft^fico/y y^gf i o o t 
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[0070] s-r, j t(DXo^2(omm(omm<oyv 
^?mw 1 0 0 b o^^o^x, in *5j;i>ig 1 5 
^#SttMt5o Bun, 100b 

1 0 0 b 0^4«jEft»o«tt^ttiaTa>5o gll4[:^ 
-tz 51-, ^2 o**o»iB<o^y >?mw ioobi: 

b N 6 0 0 b On^KBSE^JS 1 <Dm&<0&M(D 

Hio^teco^fl|oy 0 y y^ggi 0 0 ^l^cxfe^o 

[0 0 7 1 ] ^ATOK — *V^SB6 3 Oil, HI 1 5fC 
pic, CCD^/^74 4 0 (7>^l - ^/ h t # 6 

2 0 ©bb^rw btb, mm 200 x-mmcDj > - s?as 

fP*JStLgl3SS|5 5 0 OTHlJ8!lfe***3ic$il*:HlWJ* 

-T<5c WWb-ir^lieaofj:, Bi5i:*t± 
f K-C&«a&»L/HW8U— 3/ K6 

3 1 ^2coTOJ^3/ Kxfo^^APPJS'K— ^TOJ-^ 
s/ K6 3 2 t, H^^WJ$iJffllgB5r-WL, ffiiWSB6 0 
Obi!) S*t««#jc»-5V^T, MrlBRllHISinn^ 

[0 0 7 2] m Lmffl&l^ y K6 3 1 fi, PPJK'J^O 
^ ^ OSS* SB5> Sr l£ 0 * L , fiP*U#* ^ l^rO SE#^ 

■v— ^enJM^-y K6 s 2tt % ftaE»«*a^r ticj; 

[0 0 7 3] l^b^iDiSLOTWK^ K6 3 UaJ: 
W^FfiPPia-^ — ^ PPBO^ J/K6 3 2 ft, PPJE'Jffl 2 0 0 (7) 

^yK2 2 0 irf^Cffi^: • PP***"^ R]*«as*/f i 
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ftf Ofif 5 ^ t ^t^ 5o L/c^oT, ^1 

JB!li-5/H«* b«cS<5v>T, JfcD»L'< 

^v^g|5 6 3 OrtOWlESP«IMW»fcJ:OftlW$*t 
3 C ^oW»JM(t 1 1 

[0 0 7 4] ffifttttiSffi 110b {cte, 

SR»263-^j/ Ml 0- 6 ds*ffc»cK*tfo*i/T*5 5 > * s> 
s<^-^ y h 1 1 0-1, Wm&B®$&7£= L ~ y V 1 1 
0- 2 , **«Bffl««iS^=y M 1 0-3, *:^» 

mm$&^=- y h 1 1 o-s, *«ffl«s»a63.= 2y h 

1 1 0-*, *5±t>^^ HAS— fftt^aittStb 

[0 0 7 5] ffilHWSB 6 0 0 b (1 SI 1 OHlEOJ&flg^$lJ 
O 0 fcWaifc^y 0 0b 

{EIS'tHrfco-C, flHE8B5 0 0 iOPn*J ; FfiSr*"t"fS* 

[0076] #c*c, ryy^8lioob©»^ov> 
100b -cfflfa^tt^BPsyttarRw-rsBi-rfcSo a i 

6Kl*^WWJ*teteV^ ls*mWl 0 0 bdJzt) 

Hi*Uffl«8 0 0KH3JMLJ: 5 t L/crt^tt, 

$ttfc»*5fe03S* 801, »*5feO»fflf* 8 0 2, ^ 
it>\ W*rt^(OWjBB8 0 3tfe5 0 KTs no ±5* 
iS*»Sr^y ^?mWil 0 0 btWJLJ: 5 k Lfc*§^ 
fcoiyc, ^y :^*3£fi 1 0 0 b otttfs&Rllii-So 

[0 0 7 7 ] ##<0WM*aSOfltM^ T-^h^^ 

^fiJt»3 0 OCU: 19 4S$Wcf^ h^^vSrfflV>-C 
ft*, :7° y y^gf 1 0 0 b3»s]E?lf«J:»bf^"r*w4:Sr* 

frfctimf-s-^T, 7 9 u mm 1 0 0 b o#gi5^w 
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[0 0 7 8] «JSBK^J|*TLfci5>, y(>?-7^4 * 

— W*Ht<-^!E««2 4 0icf£tS$tb 

0 Oct 9f$JRiJffl*ft8 0 0±icfpJSd$tt 

3c wwi/fltts o o±^enMsttfc>f y-v?a, — 

^tt**9SB4 0 0{cJ:J9^iA^nT^S-r^--v : IS 
tt«S4 6 OfcEttSft, PPWW >-^IE«»2 4 0{C|a 
tt£ftTl^55c<D>f ^7*— # fc*s««Elf|J5 0 0(cjo 

10 £n£o ' Pf>f *L*:*frfctt, PPftl^iSeJt- 

[0 0 7 9] noi5*RJ*J«3aS:IWftfT5*+"Cs ffl 
J8IJ6I5 2 0 0(a^»]$tlWy-^ 01 6{^i" 
J;5^Sfi8 10«4LXV;/ctt5^ <f*— SHfc 
*ftt) S|S 4 0 0|c± 9tt*3i**fCtt3lc>f ^—^ia«« 
4 6 0{cf£tt£n*:-f ^i, v ? IEft«2 

4 o^tats^nx^^TtiCo^^— i/T—ft te.z.<Dmm 

8 100fc^-l!cL4^ 0 t<D^ s »5 0 0[C 
20 Wmi^6T*5 ^ i: $ii5c ttatffi 

5 0 0 <fc t) H]»J*t«*5PA-C«>« g^)(f^^AA^^c 
SJWg|5 6 0 0 btt % ^SBIB'K — =¥^^«6 3 OIC^L 

[0 0 8 0] ltiaifflPP8h5/K6 3 1 

SPPJRI-^— ^fPWJ— 5/ K6 3 2 ft, WJffl^^tTOf 
30 — 3— K8 2 2S:fEftt*5o **5. 

[0081] roisic ^2^*jg(O^S8<o^y 
mm 0 0 b (ct5v^tt, fin*y^A*«*4L*:Bfc, * 

T^fcirtrt, 7'y^8ii 0 0 b-cep»J*nfcPP 

[0 0 8 2] £fc, ^Aff«ft***LTtIE*3icS]M 
*4:K»JL*:±-C, TOJ«f^§^td^^5 0 L 

fc^oT, 7 fl y >^gfi 0 0 b ^jh^iti-ct 

50 [0 0 8 3] *J3. *3*atO»flH>«raL*:«l2:|Rb*t 
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AffglK — *V^fB6 3 Oft, fit)* LfflSUSlJ^jy K6 
3 i4fcf4^ftEpJ80^— ^PPWJ^s/ K6 3 2<DWtt%Mr 

TOJ-ry K6 3 2T?Hi«|-#-*Hl«ITASr*»-r5^— * 
ft, H 1 6i£^LfcJ; 5 4^-9 — KKiRfcitaifl) 
"Ctt*v\ fcix_tf, Ull 7 (A) K:*i-J:9fc, ft* 

Lttt^U <fc5^ttEU7 (B) f^i-J:5J-> -t 10 

LTiiiN, -tote, K^iSr/fiv^t 
[0 0 8 4] *fc % ^AHIJBJ"^— *>^SB6 3 OCO^O 
» UBfllWW s/ K6 3 l*-J:W3pARi*J-r— ^Epay-^y 

K6 3 2it Y^^v^xy h*-at<D-^y KtcRtnat 

[0 0 8 5 ] 

JB^^iJ y^gfi 0 0(0, ffoH^—s/ h 7 1 OcO^{$ 20 
fl9**J6tWSrBl l 8{c^fo Hi 8ft, *^tffi^JcoSj{fl 

^-^ y h 7 1 0 Ot*^/Tf : y ^ ElTfe 5c El 18 
tCflH-M»3.^s/ b 7 1 Ott, ^^>7°nt^t^^^ 
h 7 l 3 £r^<Oi Ltzmn^mmm^ch-DX, — 

s<X 7 19 \Z-*4 h 7 1 3, a 

5, PPJSOSR^ — ^ I/F 7 16, v^xy h — y K 

!EKjg|5 I/F7 1 7 % RS 2 3 2 CI/F7 18, 
^ — :7 W ^U7 2 3toiO'7^iN^-ty 2 4 Ofrtg 

Hi 8tcBlS$*frv^V^*8B, *5it>\ iftiSLfcJI 

Tft, JBl05ttfcO»l«T?fflv^«F»4:BI— <D$m-%M 

^xmw-rzo *fc, i»»Lfcjaft<o»iiifco#iSBB« 

ft, H 1 <DM1&<Dmm&M&t L-CSAWi-So 
[0 0 8 6 ] >^7°nir i/i^^-^iy h 7 1 3ft, 1 

n-7 7 1411 "VX^— 7 19 ±<D'r~-t?(Dfei£ 

^^^yn, Hi^*Lfc*«woia6<o»jfifc*3 

n^hn — 7715ft fPWH ^ — v^lEtt^P 2 4 0 — CO 

[0 0 8 7] ^PJS'JSR"^— * I/F716H ^ - 

aiJSBx — ^ I / F 7 16 Sr^LT^l^— ^^^y 2 4 0 
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— ^cote^ s fft>tL5e WWSUr-^ I/F 7 1 6ft, 

h fci 0 PPJB iJ&S 2 0 0 — oepfilj-r p< — i?<Dt£2k#fttotl 

KfE8ftffl5 2 3 0 t(D-f l/Z — 7^*XhZ> 0 RS2 3 

2 C I/F 7 1 8ft, t*^SB6 1 0 ^(O^V^-^x^ 

:ORS2 32CI/F718^lTffl 

<5 0 -Y^^7x>f^il7 2 3ft, ^^hn^t:'^ — ^ 

[0 0 8 8] Sfc, *HS£0iJcD^J»rL- h 7 1 0{e:£> 
V^ft, Hlfc*Lfc>r^^R*aO«4 0 0, 
^>^B»94 6 0, -e^ 4 7 0, fttut, ftta 
5 0 0W«^ 4 1^000^^7440-^440 
Lfc 4 fli^fi^- 5/ h 7 2 0 7 2 0 - 4 <D 
^'M^^TV^o h 7 2 0-i ( i = 1 

~4) ft, R I S C-MPU3?— K7 1 2, tfx^RA 
M*— K7 2 lioil/CRT^yhD-yl/^ K7 2 2 
S:*t*So R I SC-MPU#-K7 1 2fcft, iya 
-^ + 4 2 1, m s/ ^ttl^>1^4 1 0j3±tf#«ltffl4 

3 O^SMSt*iXT*3 9, #*RISC-MPU*-K7 

1 2(cJ: t)$^J^^J$^rv^5 0 

[0 0 8 9] fcTf*RAM*-K7 2 1 {Cft, CCD^ 
^74 4 0^$^^ CCD^^74 4 0Tl 
^■i^Ayycitfi/ -J s f— ^ft, :Otr^R 

AMTjf— K7 2 1 ^BEtft^tbSo ^Tts CRTny^p 

— >Vi$— K 7 2 2 ft, K^iAAy/cW^— ^ £^<03;* 

ffiW5^^4 7o^$ij»t5o 

7 2 0-!— 7 2 0_4<D#2tf— Kft, tfx^J^ 7 1 1 S: 

[0 0 9 0] LT, J/F 7 2 0I: 

*DV^rft^ F3yifa-^^WJS7-^ I / F 

7 1 6Sr^LTteas*nfcfin*K^^ ^-^ft, 

— i^^^ey 2 4 0{CfBtt$tL5o ^^y240 

I/F716 Sr^LTHlfifJnR2 0 OJctB^Six, 

2 0 0T«JffllE8 0 0±{cPpJ80$jxSo W*Jffl»8 0 
OicTOiJ^n/c^^-^x-^ft, ^^^7 2 0 
-i (i = l— n) ^CCD^^7440- i (ar^ 
iA^n, IfrtRAM^- K7 2 

5 0 tlTtr^RAM^K7 2 l-ilc|B«kSnfc^ 
^—v^X— tff^7 1 l^LTCRTa> 
hn^-K7 2 2- i ntei££*k #^^^470 

[0 0 9 1 ] £/cr.OB#, i-*fc>*>, *CCD^^74 

4 0 -it^iASnfef-^^ t R AM^- K 7 2 
1 tceflkS*L*:n*K:, ^^s/F 7 2 0- 1 -7 2 0. 4 
(D^-fn^^COR I S C-MPU2K— K7 1 2-i ( i = 1 
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— 4) . fc£V^ ^^>7 8 Pir y4)r=*-~y h 7 1 3*5 

H7L/c^, ««E^~5/ h 7 2 2 0- 4 CO^&R I 

SC-MPU>f-K7 1 7 1 2- 4 {-fcV^T N 

^jx- ^ h 7 2 0-!— 7 2 0-4©fT^*RAM3K- K7 
2 l-i~7 2 l-^fEtt SfrTl^'f ^ — -^X — ^§Ts 
^a4LT7U-i^^ : e!) 2 4 0 OJtJ&i-S'f i/ 

2 0-!-7 2 O-^^to^SttttBR-frOift*!^, Ht/»* 
cx- vy h 7 2 0-!— 7 2 0- 4 O^T*1^<£>$?*^-— ^ h 10 

7 2 0-* (i=l — n) , fc5V^ '^^fly^±^ 
^^^h713(ci:^t^?)^ *»Wft«&3»S*a s 

[0 0 9 2] 

[0 0 9 3] *Jlffi^J<£>£ lfrfflm=>-~!y h7 lOjffi 

U*c s #»c**160J(OM1W^=s/ h 7 l oic*3i^Ttt, 20 

4'4 0-1—4 4 0 Lfc 4 flltf)^ 

[0 0 9 4] 

[0 1 ] ^mcom i onifio^fgo^y y^mm^m 

[0 2] Hi^Lfc^yv^8«^>*tt^«BI"C* 
5, (A) te*#<Dfflflffi0, (B) te*ffcOC>-hffi0, 
(C) tt«HWsL=-y h^«H, (D) ttlH^^yh 

[BIS] Hl^*Lfc^y >^iS«^B3*!l8B^«*** 

[04] 0 1 jc^Lyc^y ^^sfi^Pney^s/ k*s±w 40 

C C > 7 ©Efiftffi^tHT'fc 5 , (A) «4ffl 
*>8JWKs, KOEt«H*iStH, (B) }i4fi(OCC 

[las] 0 1 (-^L/c^y ^^^ffi^wj-^-/ Kofliit 

0T'fc5o 

[0 7] 0 1 jC^Lfc^y V^ffic^T-* h'* 

5 N (A) |«or^ h^^^<D— gBSr^i-0; (B) 50 



tt (A) ©flB#C«ri£*L*:BlT?S>5o 
[0 8] 01{c^Lfc^'y V^iggOx^ h/N^V^. 

[09] 0 1 d^L/c^y ^asean' ^-v?R*a9 

[010] i 9 iOT L/c-Y ^ - i/lcW ^ 
^»<0«j«Sr*f 0-C* 5 0 

[01 1] 19 1^1/:^ ^-^R*6 9«OCCD* 
> 7^)«fiS;Sr^i"0"CS)So 

[01 2] 01 1 ^L/cCCD^^ ^ir^lf 
t LTfflV^^TD i -ccD-fe^-J-co«fi8;*5J:oqBi 

[013] an^Lfc^y^^siBoftaces^aft 
[014] *^Pjom2o*JSo^ffi(D^y v^iSE^ 

[015] Hi 4}OTUc7°Dy^gi*ft^I0t 
fc«9, (A) ttflBBJEU (B) tt±ffi0Tfe5o 
[0 16] 01 4{c^Lfc7°y y^gfl-J: 9«MB$ix 

[017] 01 4(C^Lfc^SRl«y^-^r^^l5l-*3^ 

(A) ttH«l2iJ:!? : ^FAW»» - t?*>4wt8r«*Ufctl 
-&Sr**1-gU (B) tt8£»l»Sr#Jjblc-r«r:i:teJ: O^F 

[0 1 8] #«0iO3IJfc09i lt s 0 2 JC^Lfc^y V 

[fft^RW] 

ioo-7'y^8i, i i o-ffl«*«ei5, in- 

xyn-^, 2 0 0— 2 1 0 -PpgiJ»J»gB, 2 

2 22i-^y^^h;K 222-yX 

/V, 2 2 2 2 2 3 0 — 

2/ KIEBffl, 2 4 0-PP«W^— ^IB«» 
^y) , 2 5 0-^ y^-7^7^ 3 0 
s<*>£.J&M. 4 0 0— T 4 10- 

^y^ttlBir^lK 4 2 0-xyn^ 4 2 1-x 
— 4 2 2-^!)^, 4 2 4 

3 O-JtRHItSB, 4 4 0-CCD#> 7, 4 4 1- ?>f 

(TDI-CCDtyf) , 4 4 2-ffiA7y 
7\ 4 4 3-A/D«JM!, 4 4 4->7H/^ N 

4 4 5-7-0^ ; ty, 4 4 6-^^5'f^ 45 
0— *WW», 4 6 0— »3lE-Y^— ^IB»ft 

y) N 4 7 0-^, 5 0 0-tt3S»* 6 0 0-OT 
£lk 6 10-fM, 6 2 0-t-^, 6 3 0-^ftEP 
gij-^— *^^tt, 6 3 1-i^fiLfflWJ^^K, 6 3 
2-^ftfpWK— * BiJM^y Ks 7 0 0-*fc 7 10 
-ftOIII^Lnyh, 7 11-f7^% 7 12-RIS 
C-MPUt:-K, 7 1 3 • >^^^D-fe ; /#n.^s/ 
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!J3y^D^7, 7 1 6 -fpmWr — * I/F. 717 
• »^^^xy h^;y KJWB»I/F, 7 18-RS2 
32CI/F, 7 19-^?-/<^ 7 2 0-ft4a 
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— S>K 7 2 l-fr^RAM^-K, 7 2 2- -CRT 
n>hn— yV/K— K, 7 2 3—>f — 7ac>f *8B, 7 
2 5-U^j/h, 8 0 
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